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Which treatment makes the better well 2 


These inside-the-well-bore views of enlarged sections of 
treated formation, as visualized by an engineer, compare 
two methods of stimulation. 


The top illustration iepresents a sand-packed fracture after 
conventional fracturing. This type of treatment often 
Many 
wells, however, do not respond profitably to these treat- 
ments. Small production increases, rapid production de- 
clines, or trouble with sand returns may limit profits. 


gives good production increases at low cost. 


The bottom illustration depicts the probable result of a 
new type of Dowell treatment. It uses slow-reacting 
Retarded Acid injected at a high rate to create open 


SERVICES FOR THE OIL INDUSTRY 


flow channels over a large drainage area. Since the etched 
formation supports itself, there is no need for using 
sand that might crush, imbed, or flow back with produc- 
tion. This new treatment technique is giving excellent 
production increases in many areas. 

Which treatment is better for you? Your Dowell repre- 
sentative can help you decide when he knows the facts 
about your well, your production requirements and your 
profit objectives. Check with him now! Dowell services 
and products are offered from more than 150 offices 
and stations in the United States, Canada, Venezuela, 
Argentina, Germany, France and the Sahara area. Dowell, 
Tulsa 1, Oklahoma. 
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Industry in Good Shape for '61 


That's what majority of 30 top executives think of future... 
Capital budgets are up about 6.6%. — Ernestine Adams 


We Can Have Better Highways 


Virginia's Senator Byrd tells whet should be done if we get 
maximum of good roads for taxes. 


Your Stake in the World Market 


You can't close the rest of the world out of competition and 
right now the edge is with foreign countries. 
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DRILLING AND PRODUCING 


Trends in Drilling Costs: Today and Tomorrow 
— 0. E. Mechem 


What's Ahead in Oil Recovery? 
— Dr. Paul 8. Crawford 


Production Research Must Increase Profitability in the 60's 
— L. E. Elkins 


1961-Forecast and Trends for Air/Gas Drilling 
— Robert W. Sneed 


Rotary Piston Is New Idea in Engines 


World's Deepest DST Made at 18,000 Ft Without a Hitch 
— Russell W. Holman 


Audio Signal Pinpoints Undersea Pipelines 


Modern Well Completion Series 
Interpreting Nuclear Logs 
— 8. H. Goode, Jr. 


Geology of the Philippine Islands 


— Benjamin M. Gozon 


He Helped Make Oil History for 41 Years 

Atlantic Uses Small Portable Air Drill in Arctic 

Pan American Announces New Production Management 
Houston API Chapter Elects 1961 Officers 

What's New In Patents 


— Paul H. Johnson and James R. Head 


World's Deepest Fracturing Job Performed in Okichoma....... . .B- 


PETRO/CHEM ENGINEER 
Modernization Continues to Keynote U.S. Refining Outlook 


— M. P. Venema 


Rapid Growth to Continue for U.S. Petrochemicals 
—E. R. Boedeker 


New Markets Held Key to Canada's Refining Expansion 
— E. D. Loughney 


Petrochemicals in Canada 


—J. lL. Porter 


What's Ahead in Natural Gas Processing in Canada 
— J. G. Stabback 


Capacity to 280 MMT by 1963 Seen in Europe's Refining Outlook. . . 


— Robert Andre 


50 Years’ Progress in 5 Goal for Petrochemicals in Latin America. . . 


— Russell J. Cameron 


Petroleum Refining in Latin America 
— *. W. Schnabel 


PIPELINE ENGINEER 
Pipeline Management Exudes Confidence 


Contractors Viewpoint for 1961 
— Jack S$. Gray 


Program for Pipe Line Contractors Annual Convention 
1961 Pipeline Contractors Directory 


Turnagain Arm Crossing Fails 
— K. M. McClain 


Pipeline F sndamentals 
Instrumentation, Controls, and Automation, Part 4: 
Telemet tring 
— Max T. Nigh 





highlights and footnotes of the news 


Cities Service has purchased properties 
from Felmont Petroleum for some $14,800,- 
000. Felmont plans to retain for pogsible 
exploration and development only the most 
promising non-producing domestic oil and 
gas leasehold acreage and the balance will 
be surrendered, farmed out or sold during 
the next few years. 


Ohio Oil has acquired Ross Oil, a large 
gasoline (87 service stations) and fuel oil 
jobber in Ohio. The transaction involved 
exchange of stock, the amount not dis- 
closed. 


Payment of $1,500,000 to the Sid Rich- 
ardson estate has freed patents relating to 
storage of LPG and hydrocarbons in salt 
formations for public use. Ricrardson 
interests had sought a one-eighth cent per 
gallon royalty for all such products with- 
drawn from salt caverns. Approximately 100 
companies contributed to the settlement. 


Some of world's best prospecting acre- 
age went to Royal Dutch Shell when Kuwait 
accepted offer for all of the country's 
territorial waters in the Persian Gulf be- 
yond the six nautical-mile strip along the 
coast. Shell offer stuck to traditional 
50-50 prefit split on production discov- 
ered plus $84,000,000 bonus and 20% par- 
ticipation in a new company which will 
develop the acreage. 


U. S. purchases of $225,000,000 a year of 
foreign petroleum products doesn't help the 
nation's current balance of payment. This 
was the substance of a letter from L. Dan 
Jones, IPAA counsel, to Secretary of De- 


fense Thomas S. Gates. Diversion to the 
United States of 170,000 b/d of military 
petroleum purchases was suggested to help 
alleviate the drain on the dollar. Foreign 
products represent almost 1/3 of the total 
military purchases of heavy fuel oil. 


Monterey will be merged with Humble (Jer- 
sey Standard) February l1—a $106 million 
deal. Monterey will keep ‘ts interest in 
Transwestern Pipe Line and + askan leases. 





From ENergy COmpany, Humble 0il & Refin- 
ing gets its new brand name ENCO; first used 
when 35 new service stations were opened in 
the Los Angeles area, the first marketing 
Humble has done in California. ENCO service 
Stations will sell ENCO regular and ENCO 
Extra premium gasoline. Humble's slogan is 
"America's Leading Energy Company." 





Royal Dutch/Shell Group of Companies 
Showed 11% increase in earnings for the 
third quarter of 1960 over the previous 
year. For the full 9 months sales were up 
4% and earnings were up 2%. 





Gulf Oil will supply the Scandinavian 
market from a new 30,000 bbl per day refin- 
ery to be built at Stigsnaes in south- 
western Zealand, Denmark. Management will 
be under direction of Paul Siecke, who has 
had wide refinery operating experience in 
his more than 25 years with Gulf. 


Riffe Petroleum Company, Tulsa, is being 
merged into Wilshire 0il Company of Texas, 
subsidiary of Britalta Petroleums Ltd. 
Riffe is a marketer of asphalt, LP gas and 
other products. 
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at pres stime ...a last minute round-up of petroleum industry news 


Stewart L. Udall, Congressman (D-Utah) 
was named Secretary of Interior by John F. 
Kennedy. In this job he will appoint mem- 
bers and chairmen of National Petroleum 
Council, administer oil imports progran, 
Bureau of Mines, Geological Survey, etc. 
Important that he understands petroleum 
industry. 





Qil and gas stocks were favored again in 
the buSiness outlook for 1961 by investment 
bankers. In answer to the U. S. News and 
World Report question "Where to invest 
money today?" 294 bankers chose oil and gas; 
202 selected utilities and 190 said elec- 
tric, electronics. All other industries 
drew under a hundred supporters. For our 
Outlook for 1961 see page A-14. 





Demand for oil products in first 1l months 
of 1960 was 2% higher than 1959, Chase Man- 
hattan Bank reported. Supply was steady, 
inventories down. API's president, Frank 
M. Porter, estimates U.S. demand for the 
year is 2.1% above 1959 at 9,651,000 b/d. 





throughout the area served by residual fuel 
oil imports allocations were increased 
from 415,000 b/d to 458,478 b/d. Action was 
taken December 17 by Department of Interior 
to protect inventories. First quarter im- 
ports of residual fuel oil on the East Coast 
will be 530,000 b/d for 1961. This compares 
with 437,000 b/d in the first quarter of 
1957, the base year of the program, 660,000 
b/d in the first quarter of 1960. 


Greatest single obstacle in expanding 
foreign sales is lack of long-term credit 
facilities. That is the consensus of oil- 
field equipment manufacturers who met with 
U. S. Department of Commerce officials. 
Foreign governments assist their manu- 
facturers with credit at low interest. 





International Labor Organization (ILO) 
reported real money wages in 18 industrial 
nations rose about 2%% in the year ending 
March, 1960, over 1959. Money wages in- 
creased 6% but consumer prices were up, too, 
bringing real advance to 24%. U. S. remained 
about same, United Kingdom up 1.4%, Italy 
1.7%, France 2.7%. Highest was Yugoslavia, 
up 17.3%. 





Some companies offer 5% wage boosts if 
a two-year contract is signed; some have 
agreed to 5% for one-year contract. Oil, 
Chemical and Atomic Workers International 
Union is trying for an 18c/hr increase on 
a one-year basis but signed with Sinclair 
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for l4c/hr raise. It will be difficult to 
increase product prices to offset wage 
boosts but that is the only way to balance 
costs unless profit margins are clipped 
again. 


U. S. Appeals Court reprimanded FPC for 
not holding down natural gas prices. The 
Court sent back to FPC two cases, both on 
Texas Eastern projects, stating that ina 
rising natural gas market, the Commission 
should make a strong effort to hold back 
prices. This the FPC had not done, the 
Court said. 





Pacific Uranium Mines has been merged 
into Kerr-McGee, which issued 220,537 
shares of its stock for Pacific Uranium's 
stock. Through the merger Kerr-McGee will 
acquire an additional 20.81% of the stock 
of Kermac Nuclear Fuels increasing its in- 
terest to approximately 72% of the stock 
of this company. 





U. S. Department of Justice seeks an in- 
junction to restrain n Phillips from acquir- 
ing more Union Oil of California stock. 
Phillips holds 15% of shares (is largest 
stockholder), has announced it is simply an 
investment. Union has filed a cross-claim 
in the action to prevent Phillips from buy- 
ing more stock. 





Union Texas Natural Gas Co., Houston, 
formed a new company, Quantatron, Inc. of 
Santa Monica, California, to enter the 
field of applied physics and advanced elec- 
tronics. Robert M. Salter, Jr., is presi- 
dent and general manager of Quantatron. 





Crude Oil Pipeline, Chicago, has filed 
suit charging Continental 0il with viola- 
tion of Sherman Act and seeks an injunction 
to prevent Conoco completing a pipeline in 
Rocky Mountain area. Crude 0il says the new 
line would serve same territory its line 
does. 





Reports are that 100 Russian oil tech- 
nicians will in 1961 speed up oil explo- 
ration in India and train Indian personnel. 
A new refinery is also planned. "India can 
reach self-sufficiency in 5 to 7 years," 
said the Soviet Ambassador to India. 





Fuel _ oil for home heating edged up Xc 
to le a gallon in the firming of prices by 
cold weather in December. Retail increases 
followed slight rise in wholesale levels 
in Mid-Continent refining areas. 
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THE BEST SAFEGUARD IS KNIOWLEDGE 


In the oil and gas industry, knowledge is acquired only through long years of experience. Republic, as 
a pioneer oil bank in the South . .. with the South's largest Oil and Gas Department, has this knowledg: 
For decades, Republic has been pacing the industry, keeping thoroughly informed on new trends 
and developments, credit ratings, equipment distributors and all the varied facturs involved in oil 


and gas financing. 


Republic offers you not only unlimited resources but also the strength which comes from specialized 
knowledge. Next time you need bank service on an oil or gas matter, talk to Republic, indisputably 
a leader in the field. We understand your problems...speak your language and have the resources 


to best protect your interests. 


REPUBLIC NATIONAL BANK 


OF DALLAS 


1 “ 
Wy Bauk .. the Oj/l and Gas Man 


CAPITAL AND SURPLUS $105.000.000 *® LARGEST IN THE SOUTH * MEMBER FEDERAL DEPOSIT 
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Course of Oil 


WE'RE IN AN ECONOMIC Wak to the finish — individual 
enterprise vs. State enterprise. Free enterprisers are 
hobbled with government regulations and controls and 
indifference. State enterprisers are handicapped by 
political objectives and by strings of inefficiency that tie 
up bureaucratic business. 

As always, the petroleum industry is right in the front. 
he first battle is the battle of energy. 

Let’s take a quick look at the situation. Right now the 
Soviet is running more than 300,000 b/d into Free World 
markets. On top of present surpluses, it’s the drop that 
overflows the cup and more than a drop spills. Soviet oil 
is cheaper, although some is below quality (its heavy 
sulphur crude and non-standard gasoline) and there is a 
nagging question 2bout deliveries on a long-term basis. 

International companies have fought to hold a sem- 
blance of price stability. With enough $1 /bbl oil flowing 
from Russia, prices could suffer disastrous breaks in all 
producing countries. So what can we do about it? 

First we can remember that, although we didn’t invent 
it, we took over the competitive economic system and 
made it ring with prizes for everybody. We've been in the 
front lines before. 

If we were facing Mr. K.’s tankered stock, we'd try 
to funnel his oil to specific places. After all, there is only 
so much to export. About 1/7 of it, for instance, goes 
to Cuba and in Cuba’s present situation, the Soviet will 
not make much sugar out of that. In spots where profits 
were uncertain we'd leave a line open for Soviet exports. 

Italy’s big deal is vague on prices. Exchange price of 
Italian chemical products and steel pipe is probably on 
the same level as low prices quoted for Russian oil. 

We talked with a pipeline man in Italy who had the 
job of getting that pipe for the USSR and he was worry- 
ing about where he'd get steel. ““There’s one good place,” 
we told him, “the U. S. is running at 52% capacity. You 
can get all the steel you need right there.” 


He laughed, “We can’t pay those prices. And, since 
the strike, some European steel manufacturers are keep- 
ing their markets in the U.S., so steel is pretty scarce 
here.” 

West German pipe manufacturers sell to the Soviet, 
too. “If we don’t Russia will build its own plants,” they 
said. But Russia is building plants and when they don’t 
need pipe imports or chemical imports, what will they 
want for their oil? Will they continue to be generous 
traders or will they price oil as they now do their 
diamonds, at standard international prices? 

One competitive advantage — quality — isn’t stressed 
enough. John D. Rockefeller didn’t just create his 
empire, you know. He guaranteed that first product — 
kerosine. He guaranteed it would burn and it wouldn't 
blow up. That was his famous “Standard.” Russian crude 
and products have drawn complaints for erratic quality. 
Even low prices can’t overshadow the appeal of quality. 

A third idea is that the U. S. and West European 
industry and governments should work out acceptable 
means of closing uneconomical coal production, which 
has become a political problem. In some European coun- 
tries the oil industry is taxed to rehabilitate unemployed 
coal workers. They should receive sympathetic help and 
reorientation but not at the expense of overall progress. 

We must close our ranks in the petroleum industry 
against any fuel policy — national or international — 
based on end-use of energy or our position will be more 
dangerous. Russia will gleefully surround such an ancient 
phalanx as forced use of coal. 

These then are our first three suggestions: Try to 
funnel Russia’s oil exports, create an awareness of 
quality, and bring our competition with coal to a more 
practical, less political level at home and abroad. 

As we said in July, 1958 the Soviet’s economic war 
was launched in the oil sector. The battle is getting hotter 
Our tactics need to heat up, too. — Ernestine Adams 
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Congrats and $25 for this quip to M. H. Barber, Continental Oil Co., Big Spring, Texas. 





“told him to pack 


the pump” 


Whether it’s running casing for surface hole, intermediate string, oil string or tubing 

. Lone Star Steel pipe is the brand Joe Roughneck counts on. Centrally located in 
the heart of the Mid-Continent oil producing area, Lone Star delivers API electric- 
weld casing, tubing and line-pipe on the double... in quantity! And, you can depend 
on Lone Star for quality as well as quantity. Our ultra-modern steel mill is equipped 
with the newest, most efficient tools in the industry. Rigid quality control is maintained 


from ore to finished product. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


Loné Slt STEEL 


cOMPAN Y 


EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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What’s Ahead in Legislation 
If you have any opinion about the legislation that is pretty 

certain to come up, right now is the time to get your Con- 
gressman informed about your own judgment in the matter. 
Here are seven measures which are virtually certain to be 
covered in an early part of the new Congress: 

Medical care under Social Securiiy System 

Government help for depressed areas. 

Urban renewal program. 

Federal aid for teaching and school building. 

Rise in minimum wage with more people covered 

Bigger housing program. 

Unemployment payments for longer periods 


“Those who cannot remember the past are condemned to 
relive it.”—George Santayana 


$1°9%0 Savings = $17,000 Sales 
“While we are all aware that cost reduction and increased 
sales are important to the company’s profit, their relative 
effect on profits may not be fully appreciated. For instance. 
based upon the average return on total sales in the first half 
of this year it would be necessary to make additional sales 
of almost $17,000 to produce a profit increase equal to a 
cost reduction of $1000. In other words our marketing peo 
ple must sell $17,000 in new business to make $1000.” 
From Reese H. Taylor, president, to 
employees, Union Oil of California 


Management to Be Researched, Too 

The American Management Association of New York 
City has established a national philanthropic foundation to 
conduct and sponsor research in the field of management. 
An initial grant of $55,000 has been made to the foundation 
by the American Management Association. An additional 
$90,000 will be given by the association for research proj- 


A-8 


ects in the next twelve months. According to Lawrence A. 
Appley, AMA’s president, there has been a need for inten- 
sified research in major areas of management as clearly 
demonstrated by increasing demands from corporations 
and executives for guidance and information needed for 
sound long-range planning. In the past five years, more 
than 300,000 executives of all levels have met under AMA 
auspices to learn more about the practice of scientific man- 
agement. Research already undertaken by the association 
wil! be extended and refined through the new foundation. 
President of the new foundation is Robert F. Steadman, 
AMA vice president. 


Wars are easy. Peacetime is when the trouble starts. 
Jean Anouilh. 


Floating on the Skyline 

A revolutionary design will be seen in the new head office 
building in Antwerp of BP Belgium, a subsidiary of British 
Petroleum. Rising to about 170 ft in height, the building 
will have 12 main floors which will literally hang on steel 
cables. The main support will be provided by a concrete 
central core formed by two lift shafts. Concrete beams will 
be cantilevered out from the top of this central core, and 
from the beams will be suspended the steel cables which 
will support the floors. 

Over 400 people will work in the new office, which is 
scheduled to be completed in 1962. A model of the new 
building is shown in the photograph. 


“The difficulties of life are intended to make us better, not 
bitter.” 


Schlumberger Overseas Listed 

Letter from C. A. Doh of Schlumberger Overseas, S. A., 
read: 

Our attention has been called to the fact that the August 
issue of the “Petroleum Engineer” had a list of supply and 
service companies, in Spain. However, Schlumberger, who 
has been in Spain for many years was not listed. 

For your information, we have two offices in Spain: 

Societe de Prospection Electrique-Schlumberger 
c/o Snor E. Polavieja 
Plaza Chamberi 10, Madrid, Spain 
and 
c/o Mr. H. Moskowski 
18 Barrio del Prado 
Vitoria, Spain. Phone 38.32 


“Experience is something one always needs until he’s got 
it, then he’s too old for the job.” 


More Exports of Education 

The educated man has extraordinary influence in Asia 
and Africa today and his number is all too few. There is 
no resource in the newly independent countries, and some 
of the old ones, which needs developing more than human 
resources. We happen to be among those who think this 
could be done better by private organizations, companies. 
foundations and churches than by government. We think 
this approach will come closer to reaping a harvest of 
freedom. 

Oil companies have always been among the leaders in 
exporting education and technical training. The Shell 
Group, which operates in many different countries, has 
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PRODUCTION 


Pictured above is a Peerless Line 
Seporator removing moisture from 


fuel to drilling rig. 


REFINING 


a 
- 
é 


These two Peerless Line Seporators 
are doing an efficient job of mist 
extraction in the Petrochemical, plant 


in Kentucky 


PIPELINE 


FIVE Peerless Line Seporators are 
shown above as they handle carry 


over from large scrubbers 
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NOTE HOW THE M/S 
EXTRACTOR VANES 
DVIDE THE FLOW 
INTO MANY VERTICAL 
R/BBONS 
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HIGH EFFICIENCY —HIGH CAPACITY a Pea 
LOW PRESSURE DROP SEPARATOR 


Thousands of installations throughout the oil industry... EVERY REQU 
IREMENT 


production, pipeline, refining and petrochemical... prove 
the Peerless Line Separator principle to be one of the most Bm any capaci 
acity 


outstanding methods ovajlable for the extraction of liquid For any ‘ 
working pres 
sure 


gas, steam or air. 
F | 

Drawing A above shows the arrangement of the vanes ahaa conditions 
in the Separator. Drawing B is an illustration of the Peerless Wi ovable vane units 
Principle. ith extra body length 

The mist extractor combines the forces of impingement, ith connections for acces- 
centrifugal motion and surface tension to obtain its high SOry equipment 
efficiency. The path of the gas, etc., through the unit is For Pressure drop requir 
constantly bending causing semi-violent turbulence and ments of less than yor 
rolling of the gos against the walls of the vane. Impinge- water 6% 
ment and centrifugal force combine to contact the drop- F . 
lets with the vanes, where they coolesce, and surface ce vapor-liquid elite) 
tension then causes them to cling to the vane's surfaces. Y Piping requirement 
Gravity ond the impact of the gas steam then drive the SPECIAL DESIGN SEPARATOR 
droplets into the pockets where they roll down the vanes FOR ANY REQUIREMENT 
and out of the gas stream. 


Through the Peerless method of mist extraction, the gas 
is stripped dry long before reaching the end of the vanes. 


FOR FURTHER INFORMATION ON THE USE 
OF PEERLESS LINE SEPARATORS PLEASE 
WRITE FOR NAME OF NEAREST PEERLESS 


P.O. BOX 13165 * DALLAS 20, TEXAS *® Fleetwood 2-8431 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


FOR FURTHER INFORMATION ON A-9 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





followed a policy of continual exchange among its em- 
ployees. When we were in Milan, Italy, last fall, ENI had 
just brought in 50 African students for training in service 
station operations. United African Company, a British com- 
pany, recently began a higher education scholarship pro- 
gram, not necessarily for employees. The company brings 
promising Africans to England for training. 

Henschel-Werke GmbH of Kassel, West Germany, has 
recently embarked upon a large scale program to train 
workers and engineers from under-developed countries and 
to finance the entire program out of its own funds without 
any interference from government organizations, Henschel- 
Werke is inviting trainees and workers from French West 
Africa, Ghana, French Equatorial Africa, Panama, Peru, 
Jordan, British East Africa and British West Africa, and 
Kenya. 

Dr. Margarethe Ottillinger, director of OMV, Austria, is 
an organizer and the guiding light of a Afro-Asiatic Institute 
set up in Vienna supported by voluntary contributions. Its 
main objective is to provide special courses for students 
from Asia and Africa who are living in Vienna. Here the 
African and Asian student can study languages, political 
and economic development, research into African and Asian 
problems. The Institute also keeps in contact with the 70,000 
Afro-Asians working or training in industries in Europe 
and the 45,000 Afro-Asian students enrolled in European 
universities. 

This is an area where we believe private companies can 
export our most valuable resources — education — without 
getting the exchange balance out of kilter 


‘1960 state and federal gasoline tax collection will be 
roughly equivalent to the Federal Government's revenue 
during the nation’s first 83 years...” 

rIPS from American Association of Petroleum Landmen 


USSR Trains Automation Experts 

The Soviet Union has placed a high priority on training 
specialists in automation, computer research, cybernetics, 
and machine translation, according to a study released 
through U. S. Department of Commerce. “New courses, 
specialties, and institutions devoted to these subjects have 
been established in increasing numbers since 1955,” the 
report states. “Attention is being given to setting up courses 
on automation and related specialties even on the under- 
graduate level.” 

Need for specialists in the Soviet Union is attributed to 
the rapid development of automatic control equipment and 
high-speed computers in Soviet technology and the increas- 
ingly important roles these devices will play in the Soviet 


economy. 


Ralph Waldo 


{ saint is a skeptic once in 24 hours. 


Emerson 


Research on Fuel Cells 

Standard Oil (Indiana) and McGraw-Edison Company 
have a two-year agreement, subject to renewal, for joint 
research and development on fuel cells. 

A fuel cell burns a fuel, or oxidizes it electrochemically, 
to convert it directly to electric energy. A practical one 
would be more efficient than the gasoline engine and would 
have more uses. In the joint project the two companies will 
try to find a practical and economical method to oxidize 
hydrocarbon, alcohol, or hydrogen as fuel for the cell 

— From The Torch 
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10 Facts About Foreign Trade 
The Dyes and Chemical Division of duPont names these 

10 major facts about foreign trade and U. S. trade policies: 

1. Since 1934, U. S. tariffs have been reduced 75%. 

2. U. S. tariffs now average only 5%. 

3. Average British tariffs are 6 times as great as those of 
USA. 
More than 50% of U. S. imports are admitted duty 
free. 
Of 36 leading trading nations of the world, 28 have 
higher tariffs than USA does. 
Japanese imports into the U. S. in 1960 will approxi- 
mate $1 billion. 
Tariff on foreign cars sold in this country is 812 
British tariff on American cars going to that country 
is 30% 
Approximately 75% of the watches sold in the UV. S. 
are imported. 
Average hourly earnings in manufacturing in the U.S 
exceed average hourly European earnings by 400% 


%. 


4 thick skin is a gift from God. — Konrad Adenauer. 


$100,000 for Cuban Refugees 

Texaco has contributed $100,000 toward relief work on 
behalf of refugees from Communist-controlled Cuba. In 
making the announcement, Augustus C. Long, chairman, 
said the grant will be divided among the Spanish center in 
Miami, which would receive $50,000, the International Res- 
¢ue Committee, which would receive $25,000, and other 
organizations. 

Texaco’s refinery was seized by the Castro regime along 
with two other refineries, that of the Esso and of Shell. 

Mr. Long said that his company had conducted business 


in Cuba for more than 50 years and wished to help to relieve 
the plight of the 30,000 to 40,000 Cubans who have been 
forced to flee the island to USA. Former Cuban employees 
who were in the United States have been offered jobs in 
Texaco’s domestic organization, or are helped to find 
employment elsewhere in this country. 


What They Want 

Lubricants led in the kinds of products wanted (under 
petroleum and coal) as listed by Foreign Commerce Weekly 
Here are the countries and products they’re interested in: 

Angola: Oils and lubricants. 

Germany, Fed. Rep. of: Lubricants, coal. 

Ghana: Lubricants, oils. 

Haiti: Gasoline, kerosene, lubricants. 

iceland: Aviation gasoline, lubricants. 

Jordan: Lubricants. 

Peru: Lubricating oils and greases. 

United Arab Republic — Egypt: Lubricating oils. 

United Arab Republic — Syria: Lubricating oils and 

greases. 
Uruguay: Coal, lubricating oils and greases. 


Where Single Is Plural 

We've never been able to grasp governmental semantics 
and in the article on page E-2, there’s another example 
that throws us. The author says the Secretary of the Navy 
is the Department of Defense Single Manager for petroleum 
and adds, “His Single Manager functions are performed by 
the Military Petroleum Supply Agency under the super- 
vision of an executive director.” We're sure there’s a good 
reason for saying this designation. Just don’t expect us to 
figure it out. 
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Good Wells Make Good News 


A Report on Some Recent Interesting Acidizing Treatments 





January, 1961 
New acidizing techniques -- with or without supplementary Dowell materials -- 
continue to extend the usefulness of acid treatments for stimulation. Here 
are four recent examples: 
® Franklin County, East Texas (New Gas Well) This well was completed 
through perforations from 11,990 to 12,320 feet. Pay was limestone. Pro- 
duction before treatment was only 400 mcfd through a 22/64-inch choke. 
Dowell engineered a 6-stage acid treatment to stimulate the more perme- 
able sections of the pay. Materials used included 3 30,000 gallons Ret 
Acid, 10,000 gallons regular Dowell acid with surfactant added, and 
gallons Fixafrac* temporary plugging material. Each stage consis 
1000 gallons regular acid, then 3000 gallons Retarded Acid, f 
by 15 barrels temporary plug. Tubing pressure was 6000 psi maximum 
jection rate was 7.8 bpm maximum. After treatment, well produc« 
mcfd through a 28/64-inch choke -- 16-fold increase. 











® Smith County, Mississippi (01d 0il Well) This well was complet: 
the Wells sand through perforations from 13,801 to 13,812 feet 
treatment, well was making 83 bopd through a 9/64-inch choke. 
treated with 500 gallons Super Mud Acid, spearheaded by 10 gallons 
Freflo* sulrereens in oAds 20 ee Frefio in oil followed the acid. 
gas through an 








8/64-inch choke. Flowing pressure w was 2600 <oy 





® wilbarger County, North Texas (New 0il Well) Considerable mud had been 
lost in the Caddo lime and the well made no oil upon completion. Dowell 
designed a treatment using the Acid Guide*. 500 gallons BDA* (Breakdown 
Acid) was squeezed into the pay and the well flowed 10 bopd on test. Th 
9500 gallons Retarded Acid (acid-oil eMulsion type) were injected a 
bpm. After swabbing, well flowed 420 bopd and is now producing 56 bopd. 





en, 
dat 5 





® Swan Hills Area, Alberta, Canada (0ld Oil Well) Pay 
Point Mid-Devonian vuggy lime. Well was completed sient one 
through perforations from 9068 to 9086 feet. Initial prod 
good after small acid Job, but soon dropped off t 
Dowell acidized using 4000 gallons Retarded Acid (acid 


and 500 gallons Dowell regular acid with surfactant and 


added. Materials were applied in following order: 2000 gall 
Acid, 20 ball sealers, 250 gallons regular acre, 1000 gallons 
Acid, 250 gallons regular acid, and then 1000 gal 3; Retard 
injection rate was 6 bpm at 3500 psi. After clean-up, well 

on an 11/64-inch choke. Operator is considering this type st 
all his wells in area. 











Dowell engineers have a number of new acidizing ideas on 

improve your net profits. For service or more information 

Dowell services and products are offered from more than 

stations in the United States, Canada, Venezuela, yr rgentina, Ger 

and the Sahara area. Dowell, Tulsa 1, Oklahoma. *DOWELL TRADEMARK 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 
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ROEBLING ROYAL BLUE WIRE ROPE 
DESIGNED AND MADE TO SERVE YOU WELL 


ROYAL BLUE: We put a /ot of work 
into it— You get a lot of work out of it. 


This is the inside view of Roebling Royal Blue — its core has been removed to 
show the uniformity and symmetry of the rope structure. It’s not only what's 


outside that counts; it’s what's inside as well. You see how concerned we are with 
internal security. 


All the inspections and tests that Royal Blue goes through enable us to know that 
the rope we build will do what we sell it to do. These quality control measures 
help us —as they do you — to take the long view of Roya: Blue. A brochure on 
long-lasting Royal Blue, its resistance to shock, abrasion, crushing and bending, 
is available on request. Ask your Roebling wire rope distributor or write to 
Roebling’s Wire Rope Division, Trenton 2, New Jersey. 


_ 


ROEBLING 


Branch Offices in Principal Cities « John A. Rosbling’s Sons Division, The Colorado Fuel and Iron Corporation 











- 
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“Petrochemical research is making vital contributions to national 
defense and the conquest of space. At Esso Research scientists have 
been at work on the synthesis of compounds that will provide high- 
energy propellants for missiles and space vehicles. Starting with petro- 
leum-derived hydrocarbons, as well as other compounds of the lighter 
elements, they are creating new propellant ingredients that will yield 


a greater thrust per pound.”’ M. J. Rathbone, President 


Standard Oil Company (New Jersey) 


(PRINCIPAL U.S. OPERATING AFFILIATE: HUMBLE OIL & REFINING COMPANY) 
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PETROLEUM MANAGEMENT VIEWS 
1961 with considerable confidence. Not 
because the industry has licked all its 
old problems or sees a glowing pros- 
perity just around the corner. Actually 
the bold new attitude is more psycho- 
logical than material. 

And why all the assurance? Last 
year wasn’t anything to bolster great 
expectations and dangers ahead are 
certainly not diminishing. The confi- 
dence, we believe, comes principally 
from some eye-opening experiences in: 

1. Coping with oversupply. 

2. Looking at other division's prob- 

lems. 

3. Visualizing better yardsticks. 

4. Setting up new market goals. 

First, 1960 turned out to be a better 
year than the early months promised. 
This came about because management 
found it had more control than it had 
used in handling over-supply and over- 
capacity. 

As Standard Indiana’s John Swearin- 
gen stated: “The industry seems to 
have realized at last that volume alone 
is not the sole consideration in market- 
ing its products.” 

L. F. McCollum, Conoco, credits the 
improvement in the latter half of 1960 
to those state authorities who restricted 
production and the refiners who re- 
duced inventories. These show that 
wise use of conservation regulations 
and self-restraint on the part of refiners 


@ Companies have strengthened 
organization, trimmed expense... 
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Outlook .. . 


INDUSTRY IN GOOD 


ERNESTINE ADAMS 


can bring stability to the market. 

Says J. C. Donnell II of Ohio Oil: 
“Until the growth in demand appre- 
ciably narrows the gap with capacity, 
however, the industry must restrain its 
output and use every possible measure 
to cut costs. There is much evidence 
that some success along these seemingly 
contradictory lines has been attained 
during the past six months.” 

Another reason for assurance ahead 
are the heartening signs that some oil- 
men have widened their understanding 
of the other fellows’ problems. 

Said W. C. Norman, Colorado Oil & 
Gas, “Encouraging developments were 
the stabilization of product prices at 
the retain level and the growing aware- 
ness of producers of their vital stake 
in marketing.” 

He added, “The formation by the 
independent producers in Kansas of 
a special committee to study retail 
marketing in their area is a noteworthy 
example of efforts throughout the in- 
dustry to establish a steady, dependable 
market for petroleum products.” 

In a speech a year ago Jake L. 
Hamon, a producer with an industry- 
wide view, said that over-refining 
would liquidate the producer. 

Some of these pleas for better under- 
standing of our overall industry opera- 
tions are finally paying out. 

A third new attitude that seemed to 
gain headway was a more realistic ap- 


@ Business-like approach to over- 
capacity proves advantageous 


praisal of standards. Some healthy 
skepticism toward the percentage race 
with USSR grew and with it a more 
comprehensive look at measurements 
of our own industry. 

K. S. Adams, Phillips, put it like this: 
“Though 1961 domestic demand for 
petroleum and its products will be be- 
tween 2% and 3% higher than in 1960, 
this yardstick alone cannot any longer, 
even if it ever did, adequately measure 
the economic health of the industry.” 

He mentions natural gas, LP-gas, 
and petrochemicals as reasons for not 
relying on a few statistical indices. 

Several forecasters indicate this shift 
of view. Instead of an oil company, our 
individual firms are rightfully develop- 
ing into energy companies. 

In his report to the API last Novem- 
ber on the “Economic Outlook for 
1961”, C, V. Horky (Pure Oil), chair- 
man of API Committee on Petroleum 
Statistics, said “Another uncommon 
difficulty at present lies in the industrial 
economy’s search for new norms by 
which to gauge operations and plan- 
ning.” He speaks here of the whole 
economy but this is particularly true of 
petroleum economics. (See page A-23 
for a summary of this API report.) 

Let’s take a look at our energy mar- 
ket in 1960. This is approximately what 
producers sold at the wellhead and the 
estimated prices’: 


‘Including royalty oil. 


@ Best boost for future is fresh 
viewpoint, clearer philosophy .. . 
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SHAPE FOR ’61 


7,045,00 b/d U. S. crude oil 
for $20,700,000 
1,760,00 b/d imported oil 
for $5,200,00 
643,000 b/d LPG 
for $2,000,000 
33 billion cf/d natural gas 
for $4,700,000 
Total $/day for energy 
$32,000,000 
Total energy sales/year 
$12,000,000,000 

That’s $12 billion for energy at the 
wellhead—a huge market and one that 
rises steadily. With better management 
of supply it should be a healthy, profit- 
able market. 

If we take another look at the same 
picture we find we are selling each day: 
41 trillion Btus? in U. S. crude 

for $20,700,000 
35 trillion Btus in natural gas 
for $4,700,000 

This spotlights the most injurious 
single problem of the year—the low 
price of natural gas compared with 
crude oil and other forms of energy. 

Natural gas is a sensational bargain 
at $134,000/trillion Btus when crude 
oil brings $505,000/trillion Btus. Yet 
natural gas is the only fossil fuel under 
Federal price control. Because the price 
is too competitive, natural gas sales 
push up with little effort. 

Gas prices have been creeping up 
*British thermal units. 


but contracts have been snarled in red 
tape. The Federal Power Commission 
cleared up some confusion in a policy 
statement last fall establishing presump- 
tive area prices for producers in general. 
Prices not above those specified for the 
various areas would be accepted and 
all higher prices would be subject to 
determination as to their reasonable- 
ness. 

A fourth new attitude was widening 
belief that oil products sales could be 
expanded, too. 

Fred Bartlett, Socony Mobil, says, 
“We must sell the consumer on the ad- 
vantages of oil and find new uses for 
it.” Robert Milligan, Pure, says, 
“Efforts of companies to expand 
demand through more realistic adver- 
tising and programs promoting auto- 
mobile travel show promise of 
increasing gasoline consumption.” 

M. J. Rathbone, Jersey Standard, 
praises the work of Esso Research, 
whose scientific successes have carved 
out new uses for oil. These, he says, 
should increase markets in the future. 

The four elements of confidence 
listed here are not new. They’ve been 
preached by industry leaders for years 
and largely ignored. The unprofitable 
situation in which the oil industry found 
itself in early 1960 demanded heroic 
measures and management took them. 

As Walter Hallanan, Plymouth presi- 
dent, analyzed it: “It can almost be 


@ Turn to next page to find top management's informed opinions of the 
New Year's possibilities and how the industry can be expected to act... 
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Executives Look for 


U. S. DOMESTIC OIL DEMAND 
+ 2%. Most of our forecasters agree 
on this slight percentage rise. Two sug- 
gested it would be less but several 
thought it might be 2'/2 to 3% higher 
You'll note the prediction is under the 
2.1% rise in 1960 above 1959. Our 
private guess is as large an increase 
as in 1960, with a possibility of more 


U. S$. CRUDE OIL PRODUCTION 
+ 3%. This estimate is based on the 
supposition that imports will be sub- 
stantially unchanged from the 1960 
volume. The 3% rise is a media figure 
Other estimates were 22% to 4%. 
increase. 


REFINERY RUNS + 2%. This fol- 
lows demand exactly. One lesson 1960 
seems to have taught is that it doesn't 
pay fo process more oil than you can 
sell. Inventories at year-end were 
down from year before. Needed fur 
ther reduction 


FREE WORLD DEMAND UP 7.5 % 
This is the same as the 1960 forecast 
for demand in Free World outside the 
United States. Actual increases in 1960 
will probably run higher than that 


PRICE LEVEL. Crude oil products 
prices are expected to hold about the 
same as in the latter part of 1960 
Prices of natural gas must edge up 
wards in fuel competition. 


LPG SALES were 10.5% higher in 
1960. Have climbed rapidly and no 
siow down is seen. It is reasonable to 
predict practically the same increase 
in 1961 


NATURAL GAS industry sales will 
pass $6 billion mark in 1961, pre 
dicts AGA. Construction outlays will 
soar to $2.2 billion, up 16% from 
1960. 


CHEMICAL SALES rose 9% in 
1960 over previous year and are ex 
pected fo rise again in 1961. More 
than half chemical materials are from 
oil and gas 


CAPITAL EXPENDITURES (and 
exploration) will run 6.6% above 
last year with less emphasis on oil and 
gas reserves and more on other divi 
sions. 1960 expenditures appear to be 
virtually as predicted a year ago — 
2% more than in 1959. 
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Capital and exploration outlay are budgeted at 6.6% above 1960 expenditures 


= 


EXPENDITURES FOR FACILITIES AND RESERVES 


said that the industry has lifted itself by 
its own bootstraps out of the depressed 
conditions which followed settlement 
of the Suez crisis. Certainly it did not 
sit supinely by any wailing wall; neither 
did it ask to be bailed out or subsidized 
by the federal government. It stood 
upon its own feet, and it is the stronger 
for having done so.” 

One result of this refreshing confi- 
dence is continued faith that capital (Not Gas Transmission) 
expenditures will pay off. Of those who Marketing 688 750 810 990 
provided figures for the January esti- Other 157 140 170 140 
mate of capital outlay, the majority i 
reported they would invest approxi- Total 
mately the same as in 1960. 

Overall estimated budgets at this time 
are 6.6% higher than 1960. Standard 
of Ohio capital expenditures will 


U. S. Industry 


Here and Abroad 1958 1959 1960 196) 


$ 4,760 million 


Drilling and Production $ 4,469 million $ 4,845 million $ 4,460 million 


Manufacturing 1,041 1,260 1,250 1,690 


(Including Petrochemicals) 
Transportation 455 410 420 680 


6,810 million 7,320 million 7,495 million 7,980 million 


Foreign (U. S. Industry) 1,500 1,790 1865 “ 2,160 


Domestic (U. S. Industry) 5,310 million 5,530 million 5,630 million 5,820 


Foreign (Free World) 5,400 5,700 6,000 6,520 


amount to about $37 million in 1960 =a 


and $41 million is budgeted for 1961. 
Gulf Oil reported its expenditures in 
1960 were $350 million, lower than 
budgeted, and expects 1961 outlays to 
be $385 million, 10% higher. 

Jersey's huge $1100 million capital 
and exploration expenditures program 
is 10 to 12% more than was spent in 
1960. This will be the largest capital 
outlay since 1957 for Jersey. That is 
also true of the industry as a whole. 

There will be a change in the divi- 
sion of new investfhent. Drilling and 
producing will ‘be down. Alvin C. 
Hope, president of Independent Pro- 
ducers Association of America, gives 
his organization's estimate as about the 
same. He says: “Capital expenditures 
by the producing branch of the do- 
mestic industry in 1960 will be down 
slightly from 1959 — from around $4 
billion to about $3.9 billion. Expendi- 
tures for producing activities in 1961 
probably will be no higher, and, if any- 
thing, could be somewhat lower.” 

The 1961 column in our table is 
based on tentative figures of 28 com- 
panies which together will spend about 
half the total outlays for facilities and 
new reserves. The other columns are 
the same data we had a year ago. The 
1960 figures may need to be revised 
downward for domestic outlays but we 
believe totals won't be far off. 

Our figures so far show no particular 
trend downward for 1960. Although a 
number of companies spent less than 
their January estimates, several also 
spent considerably more. 

New estimates by U. S. Department 
of Commerce on U. §. oil investments 
abroad show somewhat larger figures 
than those in our table. At right are 
data released by the department on 
plant and equipment and exploration. 

In our capital expenditvres table 
transportation does not include gas 
transmission or distribution. We have 
limited our estimates of capital invest- 
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Total Free World $10,710 million 


ment to companies not under utility 
regulations. 

American Gas Association’s predic- 
tions for the nation’s 1400 gas trans- 
mission and distribution companies is 
that investment in all branches will be 
17.4% higher in 1961 than in 1960 
when $1.89 billion was spent on pro- 
duction, transmission, storage, distri- 
bution. The $2.22 billion budgeted 
means an all-time record for new fa- 
cilities and the largest increase in recent 
years. Here is how expenditures will 
be divided: 

Production $ 

Transmission 

Storage 

Distribution 

General 


235,000,000 
1,060,000,000 
101,000,000 
739,000,000 
84,000,000 


$2,219,000,000 
THERE IS EVIDENCE that oil was ahead 
of the general economy in the °60 
slump and is leading in recovery. Ac- 
tion of oil company stocks is one sup- 
port of this theory. 

There are a number of hazards on 
this road to improved conditions. One 
is increase in costs that will squeeze 
profit margins tighter. There was a 
very slight widening last year but that 
was gained principally by streamlining 
company organizations and cutting out 





1958 


$11,230 million 





$1,875 million 
444 million 


Facilities 
Exploration 


Teta! $2,319 million 


*Our estimate 








$11,630 million $12,340 million 


the non-essentials. Not a great deal 
more can be gained in this direction 

Large capital investment is essential 
to oil and gas operations and much of 
this must come from earnings. 

To have any realization of the size 
of capital needed, compare those of 
other industries. Two of the largest 
electrical companies, General Electric 
and Westinghouse, in 1961 will in- 
crease investments. GE will top this 
year’s $135 million and Westinghouse 
will spend between $60 and $65 mil- 
lion. There are at least 10 oil compa- 
nies that have budgeted more than GE, 
19 that will spend more than Westing- 
house. 

Another danger — an ever-present 
one — is the political climate for busi- 
ness, particularly oil and gas. Robert 
Dunlop of Sun Oil names three critical 
problems: High gasoline taxes, regula- 
tions of natural gas field prices and 
growing difficulties with the oil import 
quota system. There is also percentage 
depletion and end-use controls. Per- 
haps we've learned a little about hand- 
ling these sticky problems, too. 

To sum up, we find that without the 
excitement of a boom atmosphere, 
there is some assurance that the pe- 
troleum industry will expand, prosper. 
and prepare for a better future in 1961. 


CAPITAL EXPENDITURES ABROAD BY U. S. COMPANIES 
(U. S. Department of Commerce data) 


1959 1960 


$1,574 million $1,575 million 
402 million 420* million 


$1,995 million 


$1,976 million 
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...s0me adjustment in our crude and product 


inventories and in price has 


Domestic petroleum demand is ex- 
pected to increase about 2% over 
1960. Crude production should rise 
from 3 to 4%, and crude runs to stills 
gain 2 to 3%. 

The problem of excess producing 
and refining capacity will remain with 
the industry. However, improvement 
in crude and product inventories and 
prices in recent months indicate that 
some adjustment to this situation has 
already been achieved. If these im- 
provements continue, and if expenses 
are strictly controlled, we believe that 
1961 should be a profitable year for 
the industry. 

Major political problems will con- 
tinue to confront domestic oil opera- 
tions. There will probably be renewed 
attempts by certain groups to reduce 
percentage depletion and to impose 


been achieved AUGUSTUS C. LONG 
end-use controls on energy sources. 
Excessively high taxes on gasoline and 
regulation of natural gas represent 
continued threats to the health of the 
industry. Mandatory oil import pro- 
gram continues to impede normal in- 
dustry operations and, based on the 
types of revisions to the program pro- 
posed during the latter half of 1960, 
further attempts can be anticipated to 
increase its discriminatory aspects. 
Outside the United States, Free 
World demand is expected to expand 
about 7% over 1960. Here again, 
excess capacity causes problems, which 
have been further complicated by Rus- 
sian penetration of markets. While the 
Russian threat is undeniably real, we 
firmly believe that the American oil 
industry can and will expand its opera 
tions in every area of the Free World 


... published quotations have become more meaningful, 
which is good for both refiner and marketer —s +. rwuen 


Che first half of 1961 will be marked 
by continuing progress toward correct- 
ing imbalances in the oii industry. The 
present excess of operable refining ca- 
pacity will decline because of increases 
in demand for petroleum products and 
obsolescence of processing equipment. 

At refail levels, gasoline price wars 
are already on the wane. These de- 
structive exercises in competition for 
gallonage will continue to abate as 
marketers conclude that they cannot 
materially alter their percentage of 
participation in demand for gasoline 
and burning oils. 

Mandatory controls ca imports of 
crude oil and products will continue. 
Total volume is not likely to be dimin- 
ished, and there is a possibility that 
quotas will be adjusted for improve- 
ment in equity and impartiality. 

In Texas we can look forward to a 
minimum of 108 oil producing days, 
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and the demand for natural gas will 
surely increase by as much as 20%. 

Selling prices for petroleum prod- 
ucts are now at reasonable levels. To- 
day there are fewer instances of allow- 
ances below published quotations and 
in lesser amounts than prevailed a year 
ago. Published quotations have be- 
come more meaningful, which is good 
for both the refiner and marketer 

In prospect I cannot recognize any 
reasons why there should be a decline 
in posted field prices for crude oil, re- 
gardless of how upset the foreign mar- 
kets may become. 

Exploration for and development of 
crude oil reserves is still a good busi- 
ness. There will be as many or more 
wells drilled in 1961 as will have been 
completed in 1960. In common with 
all others, I suppose, I hope that next 
year there will be developed another 
major oil field within the United States 


M. H. ROBINEAU 


Frontier Refining Company 


4. C. DONNELL I! 
President 
The Ohio Oil Company 


.. recent acquisition 
has opened up a new 
territory for us 


—~ M. H. ROBINEAL 

I can’t tell you too much about the 
1961 prospects for the petroleum in- 
dustry, but can tell you that we are 
very optimistic insofar as Frontier is 
concerned. 

Our recent acquisition of the West- 
ern States Refining Company at Salt 
Lake and our entry into the products 
pipeline extending to the Pacific North 
west has opened up a new territory for 
us. As a result, we expect a substantial 
expansion in our gross volume and in 
our net profits 


.. must narrow gap 
between demand and 
our capacity—s. c. vonneui 


It is apparent that national public 
policy is playing a more significant role 
in the fortunes of the petroleum indus 
try in the United States. Accordingly, 
a change in administration in Washing- 
ton complicates any evaluation of the 
immediate future. 

Another complicating factor is the 
outlook for the general economy, both 
on the domestic scene and in its rela 
tionship with other nations. The latter 
has been pointed up by the unfavor- 
able balance of payments and the ad 
verse flow of gold. 

Nevertheless, it seems to me that the 
principal objective of the petroleum 
industry during 1961 and for the next 
few years is clearly delineated. We 
must narrow the gap between the de- 
mand for our products and our capac- 
ity to produce, refine and market pe- 
troleum. 

Within the past few years it has be 
come much more evident that the 
growth in U. S. petroleum require- 
ments has slackened. At the same time 
the industry has continued to invest 
heavily in all its branches as though 
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the much more rapid growth rate of 
former years were continuing. The nat- 
ural result of this program has been 
to reduce the ratio of operations, bring 
about pressures on prices, and dimin- 
ish the rate of return on over-all invest- 
ment. 

It seems to me that the industry, in 
making its capital investments, must 
now emphasize efficiency rather than 
capacity. I also believe that this em- 
phasis must be maintained long enough 
for demand to reach a level which will 
permit sounder operating ratios. Until 
the growth in demand appreciably nar- 
rows the gap with capacity, however, 
the industry must restrain its output 
and use every possible measure to cut 
costs. There is much evidence that 
some success along these seemingly 
contradictory lines has been attained 
during the past six months. 

These essentially negative ap- 
approaches may be unpalatable to a dy- 
namic industry, but they are not nec- 
essarily inappropriate. On the positive 
side, however, much more attention 
must be devoted to marketing func- 
tions in order to stimulate demand and 
sales. The program adopted by the API 
along this line should prove helpful. 

It should be noted, however, that 
the demand for petroleum is closely 
related to general economic conditions, 
and in recent years the economy has 
not expanded as rapidly as it did dur- 
ing the first decade after World War II. 

It is for this reason that oilmen must 
concern themselves with the new Ad- 
ministration’s measures and actions 
which influence the general economy 
in addition to those issues which di- 
rectly affect petroleum. These indirect 
influences could, in the long run, prove 
significant to the future progress of the 
petroleum industry. 

We must, therefore, lend support to 
those policies which encourage risk- 
taking, savings and increasing produc- 
tivity, and oppose those measures which 
deprive the economy of the benefits of 
competition. 
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Adjust industry policies, 
practices, and economics 
for balance — w M. VAUGHEY 


Industry must answer the question 
“How will the petroleum industry fare 
in 1961?” 

In my opinion, it is imperative that 
we adhere to fundamentals and adjust 
the industry policies, practices, and 
economics to bring about proper 
balances. 

Industry’s problems are well known 
and do not need repetition. A con- 
scientious and realistic approach on 
the part of the independents, com- 
pany management and State regulatory 
bodies is a proper place to start. If this 
is done, I see no reason to be pessimis- 
tic about the future. 


Unless picture changes 
producer will be back 
in drilling —w. #. wemericn 10 


Our picture has changed materially 
here at Helmerich & Payne, Inc. 
Whereas three years ago we were 
spending a total of $4 million in drill- 
ing tools and exploration this figure 
has now been reduced for our 1961 
budget to $500,000. In lieu of these 
unprofitable areas we are investing 
heavily in areas allied to the petroleum 
industry where the particular skills and 
abilities of our people can be maxi- 
mized. 

In 1961 we will spend approxi- 
mately $2 million in the chemical in- 
dustry and approximately $1 million 
in the patented ORCO Process in sec- 
ondary recovery operations. 

It appears the industry has chosen 
to disregard the need for the drilling 
contractor to make an adequate profit. 
Since there’s no likelihood of making 
a return on new investment, the drill- 
ing industry is liquidating. Since Hel- 
merich & Payne, Inc., replaced all rigs 


WM. WALLACE MEIN, JR. 


Bishop Oil Company 


ROBERT J. BRADLEY 
President 
Producing Prowerties, Inc 


with new equipment from 1952 until 
1956 we are in an advantagecus posi- 
tion to offer continued service without 
commensurate reinvestmext. It’s in- 
evitable, however, thst unless the pic- 
ture changes the petroleum producer 
will be back in the Grilling business! 


lt is imperative to 
develop new uses for oil 
Products — wm. WALact MEIN, 3 


For the peiroleum industry as a 
whole, the complexities of 1960 will 
undoubtedly continue in 1961. How- 
ever, we believe that we are in the bot- 
tom of the ‘trough and that in 1961 
econumic conditions should be slightly 
improved. The demand for petroleum 
products should increase about 3%. 

It is imperative that new uses for 
petroleum products be developed. Nat- 
ural gas, which in most cases in the 
past was a nuisance by-product of 
crude oil, has been taking a larger 
share of energy and related markets. 
Unless new profitable uses are devel- 
oped for crude oil, the stepchild, nat- 
ural gas, will become the dominant 
factor in production. This could create 
serious marketing problems for crude 
oil producers. 


“Bottom” has been 
reached and is level- 
ing OUt — rosert 5. BKADLEY 


The “bottom” has about been 
reached in the oil industry. By that I 
mean the constantly deteriorating situa- 
tion as to allowables, price structure, 
high interest rates, etc., which has ob- 
tained during the past several years 
seems, to us, to be levelling out. There 
are several indications for modest op- 
timism but we do not feel they are 
particularly significant and that pres- 
ent conditions should remain about the 
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same for a minimum of two to perhaps 
five years. 

After that (I hope long before that), 
we should observe first, an increase in 
the price of crude throughout the na- 
tion; second, a modest increase in de- 
mand which should remain constant 
for a decade at least, and third, a more 
realistic balance between various 
energy sources, i.e. gas versus oil; oil 
versus coal, etc. 

These things are all basic and are 
tied to the continuing population 
growth of the nation. It is inconceiv- 
able that for the long pull a wasting 
asset would be replaced by, if anything, 
more expensive sources of energy, or 
what would eventually be more expen- 
sive foreign supplies. 


... increase in demand, 
better product prices 
in 196] — J. lL. SEWELL 


We anticipate an increase in na- 
tional demand for oil products of 2% 
in 1961 and a slight improvement in 
product prices with some firming of 
crude oil prices. 

1960 showed minor improvement in 
product and crude oil prices over 1959 
due to the reduction in the oversupply 
of products. 


... More intensive 
reconnaissance — more 
selective leasing — 

— W. L. PERRYMAN, JR 

The coming year will be of utmost 
importance to the petroleum industry. 
It will determine the economic fate 
for oil and gas producers for several 
years to come. 

1961 will see the formation and de- 
velopment of a new administration’s 
policy on such crucial matters as im- 
port restrictions and depletion rates. 
The Federal Power Commission will 
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have a new complexion, due to appoint- 
ments to fill present vacancies. Its re- 
cently stated policy of “area” pricing 
will be put into effect and will be sub- 
ject to judicial and congressional 
review. 

Barring adverse changes in govern- 
ment import policy, the oil segment of 
the industry should continue the grad- 
ual recovery which has been evidenced 
the past few months. Total domestic 
crude oil demand will increase slightly 
and we expect crude prices to hold 
steady. Texas allowable days will prob- 
ably approximate the 104 for 1960. 

Setting of fair field prices under an 
area pricing policy by the Federal 
Power Commission could go far to ease 
the troubles of the producing gas in- 
dustry. However, the prices for “old 
gas” announced by the Commission 
are unrealistically low, and even these 
are being attacked by distributing com- 
panies and the regulatory commissions 
of consuming states. The situation of 
the independent producer may well be- 
come more confused than ever before, 
with resulting uncertainty as to earn- 
ings and a slowdown in the search for 
new gas. 

There is little hope for an increase 
in exploration. The tendency will be 
toward more intensive geological and 
geophysical reconnaissance followed by 
much more selective leasing. Total 
drilling activity will continue to be de- 
pressed. The industry drive for internal 
economy and greater efficiency in all 
phases of operations will continue. As 
a result, profits from producing opera- 
tions should improve. Offsetting these 
savings will be the rising cost of ma- 
terials and labor’s demands for in- 
creased wages. 

One of the most interesting and 
important developments of 1961 will 
be in foreign areas. If the current trend 
toward nationalistic control of both 
supply and market (and an increasing 
share of the profits from both) is con- 
tinued, the outlook for the domestic 
producer will be considerably bright- 
ened. 


.. crude prices stable, 
allowables and drilling 
about the same 


JAKE L. HAMON 


The best guesses I can give on oil 
outlook for 1961 are as follows 


1. Demand only up 1% 

2. Crude prices should 
stable. 
Allowables will continue at pres- 
ent levels. 
Expenditures for drilling and 
equipment will remain about the 
same as 1960. 
No unfavorable legislation is ex 
pected. 


remain 


Industry results in 1960 
will be better than 
whole U. S. economy 


— JOHN E. SWEARINGEN 


Oil industry results in 1960 will 
probably be better than those for the 
economy as a whole. The economy 
generally has fallen off during the year 
The oil industry appears to have main- 
tained or bettered its position. 

Some improvement was shown in 
1960 in attitude toward one of the in- 
dustry’s worst problems of recent 
years — oversupply of both crude oil 
and products. The supply situation is 
not yet completely in hand, but the in- 
dustry seems to have realized at last 
that volume alone is not the sole con 
sideration in marketing its products 

Gasoline stocks are somewhat 
higher than they need be, with distil- 
lates in fair balance, and with residuals 
about in line with requirements. The 
nation’s refineries recently have been 
operating at 80 to 82% of rated 
capacity. 

Domestic demand for petroleum 
products should be 1 to 2% higher 
than in 1960. Domestic crude oil pro- 
duction should also be 1 to 2% higher 
in the first half of 1961 than in the 
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first half of 1960. Natural gas produc- 
tion should also show a moderate 
increase. 

Strengthened in the last half of 1960, 
product prices should continue near 
recent levels. There is, of course, no 
guarantee that they will. But if they do, 
overall product prices in the first half 
of next year should average 3 to 4% 
higher than they were in the corre- 
sponding period of 1960. 

Domestic oil industry earnings for 
the first half of 1961 should improve 
at least 5% over 1960's weak first half 
with only a moderate business decline, 
a normally cold winter, no deteriora- 
tion in ratio of supply to demand, some 
firmness in product prices, and no 
drastic governmental actions. 

In the domestic oil industry capital 


expenditures will probably ease slight- 
ly, primarily in driiling and produc- 
tion, from those in the first half of 
1960. Capital expenditures in refining 
will be used primarily for moderniza- 
tion of plants and facilities, rather than 
for expansion. Industry investments in 
the chemical business are being accel- 
erated. All in all, I expect domestic 
capital expenditures will continue at an 
annual rate of about $5.5 billion. 
Demand for crude oil and for prod- 
ucts in the Free World outside North 
America should increase by about 6% 
over the first six months of 1960. Earn- 
ings from foreign investments may not 
increase commensurately, because of 
new supplies pressing for market and 
because of political pressures in both 
producing and consuming countries 


... industry experienced healthy change of attitude... 
needs self-examination for 1961] — awn c. wore 


The petroleum industry faces a num- 
ber of uncertainties which will affect 
the level of drilling, development, pro- 
duction and expenditures in the year 
1961. 

Since mid-1960, there has been a 
leveling off in business activity. If this 
lull lives up to its advance billing, an 
upturn can be expected by the middle 
of the new year. As always, the petro- 
leum industry, along with business gen- 
erally, is affected by this lower level 
of economic activity. 

Already there has been a marked ef- 
fect on the producing segment, par- 
ticularly in drilling. It now is obvious 
that drilling will be off substantially 
for 1960. Total completions probably 
will be near 46,000 wells, which would 
be an 8-year low. There is no reason at 
this time to expect any higher level in 
drilling in 1961. 

Capital expenditures by the produc- 
ing branch of the domestic industry 
in 1960 will be down slightly from 
1959—from around $4 billion to about 
$3.9 billion. Expenditures for produc- 
ing activities in 1961 probably will be 
no higher, and, if anything, could be 
somewhat lower. 

IPAA’s Supply and Demand com- 
mittee, taking into account the lower 
level of economic activity, anticipates 
only 2.2% rise in total petroleum de- 
mand in 1961. Based on this estimate 
of demand, assuming a further mod- 
erate reduction in refined product in- 
ventories, and continuation of import 
controls, domestic crude production 
should experience a moderate increase 
of about 185,000 barrels per day in 
1961. 

There are factors other than the de- 
cline in business and industrial activity 
with which the petroleum industry 
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must reckon. One of the most impor- 
tant is the real and/or psychological 
impact of any new disturbances in its 
relationships with government, such as 
renewed attacks on percentage deple- 
tion tax provisions. Also, industry still 
must learn to live with and wisely man- 
age a growing world-wide surplus of 
oil. Shut-in producing capacity is ris- 
ing around the globe, and about half 
of this is in the United States. 

In summary, as we look to 1961 and 
beyond, the following considerations 
should be taken into account. 

1. A fundamental change has oc- 
curred in demand patterns. Total pe- 
troleum demands are increasing less 
than half as much as in the 10 post- 
war years. Refinery demands for crude 
oil have been unchanged in the past 
five years and are expected to rise only 
moderately in the immediate future. 

2. The current lull in business ac- 
tivity could have a marked effect on 
petroleum demands through mid-1961, 
or beyond, and industry planning 
should take this into account. 

3. A number of serious considera- 
tions involved in industry-government 
relationships, such as the level of im- 
ports, threats to historic oil and gas tax 
provisions, and regulation of gas pro- 
duction, are pending as a new Admin- 
istration and a new Congress take 
charge. 

4. The petroleum industry un- 
doubtedly will be affected by other im- 
ponderables such as efforts to end the 
nation’s “flight of gold,” to correct the 
deficit in our balance of payments, and 
related problems. 

These factors should not escape the 
attention of management. 

During 1960, the industry expe- 
rienced a healthy change of attitude 


There was genuine concern as to ove! 
supply conditions and price deteriora 
tion early in the year. Serious efforts 
were made to overcome these condi- 
tions. Substantial headway was made 
I hope the industry continues to appl\ 
this self-examination, and close sur 
veillance of its management decisions 
in the period ahead. Unless a majority 
of our economic indicators are wrong. 
caution should be the byword through- 
out 1961. 

President-elect Kennedy, in a televi- 
sion statement on October 13, said, 
“... the oil industry, recently, has had 
hard times — particularly some of the 
smaller producers.” 

The smaller producers of which Mi 
Kennedy spoke have drilled the great 
bulk of the exploratory wells and have 
found most of the oil in America. Such 
recognition of their problems, together 
with an understanding by government 
of their causes, are essential if we are 
to continue to maintain energy su- 
premacy for America in 1961 and 
bevond 


... crises in foreign oil 
areas show U.S. 
industry vital — +. xiex sonnson 


The immediate economic outlook is 
bright for the nation as a whole, in my 
opinion and for the domestic oil and 
gas industry; and this industry, I be 
lieve, will contribute to and share in 
the prosperity during 1961. 

The long-range outlook for the pro- 
ducers of oil and gas, however, de- 
pends to a great extent upon the reali- 
zation by the Federal Government and 
the major international oil companies 
that the domestic petroleum industry 
is vital to America’s economic and 
military strength and must, therefore, 
be preserved, maintained and allowed 
to continue to survive. 

It is becoming more and more ap- 
parent as each new crisis develops in 
foreign oil-producing countries, that a 
strong domestic producing industry is 
essential to the security of the United 
States and the Free World. These 
critical developments abroad are forc- 
ibly bringing to the attention of our 
government and people the realization 
that our oil and gas industry must not 
be subjected to the ever weakening in 
fluences of excessive imports of foreign 
petroleum and its products. 

The results of this realization, when 
put into effect, will restore the shaken 
confidence of a vital industry that has 
never failed to demonstrate its will to 
survive—and there will continue to be 
attractive opportunities in oil and gas 
in our United States. 
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... petroleum industry had its own private slump 
late in 1959... improved in 1960 — cares F. parker 


[he nation’s economy, which has 
neither grown nor shrunk for most of 
1960, now appears to be in a period of 
gradual contraction. The slackening of 
the business pace is not severe, how- 
ever, and it seems entirely possible that 
the recession will be mild and brief. 
There is still a great deal of basic 
strength in much of the economy, off- 
setting declines in specific areas. 

The petroleum industry appears to 
have had its own private slump late 
in 1959. Profits throughout 1960 have 
generally shown improvement over the 
year before. This increase is due to two 
main factors—the fundamental growth 
in energy needs of the economy and 


the belt-tightening of the industry 
which has come to recognize an era 
of more intense competition than ever 
before. With demand now growing at 
3% instead of 6%, a readjustment in 
the industry is inevitable. 

For most of the industry, the adjust- 
ment period is about over and earnings 
may be expected to continue to grow, 
although not as rapidly as in the 1950's. 
But it takes strong demand to make a 
banner year, and the rest of the econ- 
omy is not likely to provide really 
strong demand in 1961. With the pros- 
pect of a sluggish year in the nation’s 
business generally, oil can’t expect a 
boom year 


...tendency to firm up overseas markets and prices... 
more astute handling of both evident —«. s. scams 


The outlook for the petroleum in- 
dustry at any particular time is subject 
to the same kind of influences that de- 
termines results for a past period of 
actual performance, namely a lot of 
pluses and minuses. Too often generali- 
zations about the industry are based 
upon only one or a very few factors 
that affect significantly a single seg- 
ment of the industry or a relatively few 
companies. Likewise it is too fre- 
quently assumed that predictions about 
the industry are intended to fit any 
company within it. This is far from 
the reality 

Though 1961 domestic demand for 
petroleum and its products probably 
will be between 2% and 3% higher 
than in 1960, this yardstick alone can- 
not any longer, even if it ever did, ade- 
quately measure the economic health 
of the industry. For example, natural 
vas liquids now account for about 10% 
of the industry’s liquid raw materials 
whereas they were only 1% or 2% a 
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decade ago. Petrochemicals acco'nt 
for a much larger share of petroleum 
derived products. Natural gas, another 
product of the petroleum industry, also 
continues to steadily increase its share 
of the energy market. 

For these and many other reasons, 
reliance on a few statistical indices to 
foretell the probable future could be 
quite misleading if applied, for in- 
stance, to highly diversified companies 
leaning strongly in the direction of 
these less conventional activities. As- 
suming a hypothetical “average” or 
typical company, it is our opinion that 
the weight of the number and magni- 
tude of favorable factors will continue 
to gain during 1961 relative to weight 
of the number and magnitude of the 
adverse ones. 

Internationally, demand for petro- 
leum is growing at a much faster rate 
than in the U. S. alone, but the growth 
has, of course, had a much later start 
and the rate is computed from a smaller 
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base. There seems to be a tendency for 
a firming up of overseas markets and 
prices and more astute handling of 
them. 

Domestically, the industry has shown 
signs of more statesmanship and real- 
ism in 1960 in relating levels of pro- 
duction and refinery runs to the mar- 
ket. Depressive inventories were much 
less in evidence during the latter half 
of the year. Refining capacity is more 
than adequate for indicated demands 
for the next few years and the waste 
of overbuilding certainly should be 
avoided. 

In recent years the industry, faced 
with oversupply and long periods of 
price weakness, has turned to stepped- 
up cost reduction efforts in order to 
realize profit margins. Some noticeable 
advances have been made as a result 
Recent wage offers undoubtedly will 
not only lead to intensification of cost 
reduction measures, but also to the ne- 
cessity to pass on to consumers at least 
some of the additional resulting costs 
of higher wages. 

Untapped markets for the industry's 
most staple, high-volume products still 
exist. For the first time a real drive 
seems to be underway to create a de- 
sire for more travel by American 
motorists. 

Barring an unexpected increase of 
sensational proportions in the compact 
car’s share of the auto market, this fac- 
tor probably has reflected its principal 
adjustment in the annual percentage 
rate of demand increase. The ultimate 
effect is not yet clear, but it may be 
to encourage more multiple-car fam- 
ily units and greater total mileage 

No doubt several factors were re- 
sponsible for a decrease for the fourth 
consecutive year in the number of wells 
drilled in the U. S., both exploratory 
and development. Among other con- 
tributing influences were competition 
from imported oil and domestic nat- 
ural gas and increased exploration and 
producing costs relative to selling 
prices for the raw materials produced 
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...do not see much 
change in new 
year's prices — VAN THOMPSON 


What are the 1961 prospects for the 
petroleum industry? I can only answer 
this insofar as my Own company is con- 
cerned. I believe that our oil produc- 
tion will be about the same or perhaps 
a little better in 1961. I believe that 
our natural gas production will be 
much better in 1961, perhaps as much 
as 25%. Insofar as prices are con- 
cerned, I do not see much change. 


.. objective of producers 
to cut costs, improve 
techniques —*: *® sr 


The year 1961 will be another chal- 
lenging year for the producing segment 
of the petroleum industry. While we 
can anticipate some increase in de- 
mand for crude oil, this increase ap- 
pears to be small and will not require 
levels of production much greater than 
were in effect during 1960. The long- 
range future of the oil industry appears 
extremely bright, but 1961 will con- 
tinue to be a year of great problems 
such as we have experienced for the 
past several years. 

The job ahead will not be easy, but 
steady determination and endeavor 
will, in the next few years, put the in- 
dustry on a plateau much higher than 
any we have previously experienced. 

It will continue to be the objective 
of the producing segment of the indus- 
try to find ways to cut costs of opera- 
tion and to improve the techniques of 
finding and developing oil production. 
Equally as important as these objec- 
tives, however, will be the job of han- 
dling our industry’s problems in the 
state and national scene. We must pre- 
serve our industry freedom and main- 
tain a climate which will permit prog- 
ress and growth in the years to come. 
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... competition increasing both with other energy 
sources and within the industry — reo w. warner 


Forecasting is particularly difficult 
this year, with a new national admin- 
istration coming into office. How will 
it deal with imports? Natural gas? Gas- 
oline and other taxes? Depletion? A 
National Fuels Policy? Inflation? 

We can be sure of at least two things: 
Competition from other energy sources 
is becoming more intense, which means 
we must sell the consumer on the ad- 
vantages of oil and find new uses for it. 
Competition within the oil industry is 
also intensifying, which puts an increas- 
ing premium on efficiency and cost 
reduction, 

The industry should start the year in 
a fairly good inventory position and 
with better prices than a year ago. De- 
mand for oil products in 1961 should 
increase over 1960 by about 2% in 
the U. S. and Canada, and by about 
8% in remainder of the Free World. 

In the first half of 1961, demand 
in this country will probably be held 
down by a lower level of economic 
activity, although there should be an 
improvement in the second half. Even 
automotive gasoline sales may rise little 
more than 2% for the year. Aviation 


gas consumption will fall, but this 
should be more than offset by an esti- 
mated increase in jet fuel sales (includ- 
ing military) of about 19% in 1961. 

Domestically, sales of kerosine and 
heating oils are being depressed by ris- 
ing demand for liquefied petroleum gas 
and natural gas. Kerosine sales should 
drop about 9%. Consumption of reg- 
ular distillates, including diesel, should 
rise about 1.2%. Demand for residual 
fuel, the product most affected by the 
dip in industrial production, is expected 
to decline about 1%, Sales of LPG, 
asphalt, waxes, coke and refinery gases 
should go up about 5.5%. 

Crude oil production should increase 
by 2% to 3%. 

A serious problem overseas is the 
increasing competition from Russian 
oil. Most Russian crude and product 
exports go to Europe, and some Euro- 
pean nations are considering steps to 
counter the disruptive effects of Rus- 
sian price-cutting. 

All in all, this is still a good business 
to be in, but problems are plentiful and 
the era of rigid economy seems here 
to stay. 


... three problems — high gasoline taxes, price control 
of natural gas, import system — roserr c. vuntor 


I feel cautiously optimistic about 
prospects for the American oil indus- 
try during 1961. The outlook, based on 
economic indicators visible on the eve 
of the New Year, is not, in my opinion, 
one for lusty cheers, nor is it one for 
gloom. 

There are reasons to expect domes- 
tic demand for oil products to move 
moderately upward, in the neighbor- 
hood of around two per cent over 
1960. With product prices showing a 
firmer tone and natural gas sales ex- 
panding, earnings for the domestic 


industry generally should approximate 
or slightly exceed the 1960 level. 

Current tabulations indicate that 
1960 oil demand topped 1959 by less 
than 2.5%, smaller gain than was an- 
ticipated at the beginning of the year. 
Although disappointing, this increase 
is in line with the general movement 
of the economy, which lagged behind 
the level of operations forecast early 
last year. 

The relatively modest increases in 
oil demand experienced in 1960 and 
projected for 1961 indicate that the 
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industry is now moving through a pe- 
riod where operations will have to be 
geared to smaller annual demand in- 
creases than those prevailing during 
most of the postwar years. 

Despite the failure of demand to 
come up to expectations, 1960 brought 
substantial improvements in oil opera- 
tions. During the year progress was 
made in reducing excessive stocks of 
refined products, and the price struc- 
ture improved. As a result, earnings 
showed a gain over previously de- 
pressed levels. 

To support the demand level antici- 
pated for next year, it is estimated that 
the amount of crude oil processed in 
refineries will increase from 1.5 to 2% 
over 1960. Domestic production of 
crude oil may show an even better gain, 
rising by about 2.5% in 1961. 

Sun Oil Company anticipates a mod- 
est increase in operations in 1961, in 
line with the general trend. The amount 
of money budgeted for capital spend- 
ing and intangible development costs 
will be roughly the same as 1960, or 
approximately $120 million. 

Although 1961 promises to be a 
fairly satisfactory year for the oil busi- 
ness, the industry will continue to face 
a number of critical problems — most 
of which can be tracéd directly to poli- 
cies of the Federal Government. One 
strictly internal problem, however, is 
that of bringing product supplies into 
a more realistic balance with demand. 
Improvement in this direction was ap- 
parent in 1960, but continuing restraint 
by oil companies to further improve 
the supply-demand relationship is re- 
quired in 1961. 

Externally, the industry is face to 
face with three principal problems: 
High gasoline taxes, regulation of nat- 
ural gas field prices, and difficulties 
with the oil import quota system. 

With combined Federal and state 
taxes now averaging more than 10 
cents on a gallon of gasoline — the 
equivalent of a 50% sales tax on the 
gasoline price ex tax—there is no 
question but that taxes are restraining 
gasoline use. This, in turn, is depressing 
gasoline tax revenues, as a number of 
states have already recognized. 

A critical decision on gasoline taxes 
is due in mid-1961, when the tempo- 
rary fourth cent of the Federal tax is 
scheduled to be dropped. Oil men must 
continue to spearhead the drive to as- 
sure that this fourth cent is dropped on 
schedule, as the first step in easing the 
tax burden on gasoline. 

Again in 1961 the industry will face 
the perennial problem of Federal reg- 
ulation of natural gas field prices. The 
artificially-low gas prices established by 
regulation are seriously distorting in- 
dustry operations by giving gas a de- 
cided advantage in competing with oil 
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SUMMARY OF ECONOMIC OUTLOOK FOR 1961 


This was part of a report by C. V. Horky (Pure Oil Company), chairman of API 
Committee on Petroleum Statistics, given at annual meeting November, 1960. 





Actual 


1. POPULATION (Million) 
2. EMPLOYMENT (Million) 
3. GROSS NATIONAL PRODUCT 
(Billion) 
Investment outlays for: 
Construction 
Producer goods 
Inventory change 


Consumer spending for 
Durables. . 
Non-durables 
Services 


Government purchases for: 
National security 
Other federal 
State and local 


Net foreign investment 
. PERSONAL INCOME (8 Billions 
Less: Taxes 
Equals: Disposable Income 
Less: Savings 
Equals: Consumer spending 
5. INDUSTRIAL PRODUCTION 
(1957 = 100) 
3. NEW CAR REGISTRATIONS 
(Millions) 
. PRICE INDEXES 
(1947-49 = 100) 
Consumer 124.6 
Wholesale 119.4 
. INTEREST RATES 
. PETROLEUM DOMESTIC 
DEMAND (Thousand bbl/day) 
Crude production 7054 
Gasoline 4066 
Kerosine (Including Jet) 301 
Distillates 1809 
Residuals 1547 
All Other 1728 
TOTAL U. 8. DEMAND 9451 


fuels in the energy market. The Fed- 
eral Power Commission’s new area 
pricing plan gives little promise of im- 
proving the situation. There is still a 
vital need for new gas legislation which 
will prohibit utility-type control of pro- 
ducer prices, and spell out a free mar- 
ket approach to gas pricing. 

In regard to oil import regulations, 
Sun Oil Company continues to stand 
on its earlier recommendation that a 
higher rate of tariff is the only sound 
method of controlling imports. The 
continuing sharp differences of opinion 
among importing companies in relation 
to determination of “fair” quotas show 
clearly that the present quota system 
is too inflexible to be geared to the 
constantly changing economic condi- 
tions characteristic of the oil industry. 

Control of imports through increased 
tariffs would place all sellers and buy- 
ers of foreign oil on an equal footing, 
and would preserve freedom of action 


1959 


Sf 
Change 


Rising 


1960 1961 
or 


Estimated Change Forecast Change 


180.5 + 19 183.4 + 1.6 


‘ 
95 67.1 + 23 68 


6 508 


126.3 + | 
119.6 + 0 


Moderate decline 


7012 
4130 

356 
1853 
1513 
1804 
Q656 


and freedom of opportunity. Under 
this method there would be no question 
of discrimination among importers 
Each would be placed in precisely the 
same situation insofar as governmental 
action is concerned, 

In summary, the year 1961 presents 
both challenges and opportunities to 
the oil industry. The projected increase 
in demand for oil products, although 
small, presents the opportunity for ex- 
panded sales and for further improving 
the industry supply-demand picture. At 
the same time, the industry faces 
the continuing challenge of adjusting 
overall operations to a somewhat 
slower annual rate of growth. And, 
more importantly, oil men face the 
challenge of working constructively for 
improvement in government policies 
which affect oil — specifically, in work- 
ing for a reduction in taxes on gasoline 
and for a workable system covering 
natural gas prices. 
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... petroleum markets should remain firm and profits 
continue to show improvement — senoerson surriee, se 


With a moderate upturn in general 
business conditions expected to begin 
in the second quarter of 1961, the rate 
of growth in domestic petroleum de- 
mand should again approximate 2.5% 
increase that we now estimate for 
1960. We look for a similar increase in 
sales of gasoline but a somewhat lesser 
increase in distillate fuels. Many of 
the miscellaneous products, however, 
should continue to show a more favor- 
able growth rate 

While the growth pattern for de- 
mand in 1961 is expected to resemble 
closely that of the past year, prospec- 
tive Operating levels for domestic pro- 
duction and refining appear to be some- 
what more favorable. With normal 
weather in the closing weeks of this 
year, 1960 may see a net reduction in 


total petroleum inventories at about 
140,000 b/d rate. 

While a further modest correction 
of product inventories may be needed 
in 1961, withdrawals during the year 
will fall far short of those in 1960. 
Thus, if petroleum import regulations 
remain substantially unchanged, do- 
mestic production of crude oil may be 
expected to rise nearly 4% over its 
1960 level. A lesser increase, perhaps 
about 3%, will be needed in refinery 
operating rates. While this will still 
leave refinery operations below a de- 
sirable relationship to capacity, it does 
mark a substantial improvement. 

Under these conditions petroleum 
markets should remain moderately 
firm and oil industry profits should 
continue to show modest improvement 


Considering serious problems here and abroad, we 


came through 1960 in 


We enter the year 1961 in much the 
same manner as we did the first year 
of “the decade of the 60's,” namely, 
with a “feeling of cautious optimism.” 

rhe first year of the 60’s was a time 
of many changes, fraught with many 
serious problems. In view of extensive 
adjustments in many lines of business, 
the conditions in Cuba, the changing 
situation throughout the Continent of 
Africa, and the unsettling effects of the 
policies of the Communist nations, we 
came through 1960 in good shape. 

According to latest reports, the auto- 
mobile population of the United States 
increased from nearly 36 million units 
on July 1, 1950 to more than 57 mil- 
lion units on July 1, 1960, an increase 
of about 62%. With more people driv- 
ing more cars more miles, the oil in- 
dustry should look to the future with 
enthusiasm. While many business lead- 
ers have been optimistic about the 
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good shape —r. o. xoonr 


“soaring 60’s” and are now referring to 
the “sobering 60's,” it seems reason- 
able for us to enter the new year in this 
“cautiously optimistic” manner. 

Business in 1961 will be influenced 
by Europe’s attitude in the matter of 
exports and imports and also depend 
to a considerable degree upon contin- 
uance ct oil imports and the present 
deplet' on allowance. 

uring 1960, Quaker State con- 
tiaued a long-range period of expan- 
sion and improvements. Additional 
crude oil producing properties were 
purchased and many others improved. 
Extensive improvements were also 
made to our refining and manufactur- 
ing facilities. 

A program of development and ex- 
pansion of crude oil properties and re- 
search and development in connection 
with present and new products will ex- 
tend through 1961. 


ROBERT L. MILLIGAN 
President 
Pure Oil Company 


W. C. NORMAN 
President 
Colorado Oil & Gas Company 


Strong efforts being 
made to resolve 
difficulties — ROBERT L. MILLIGAN 


In the decade following World War 
Il, consumption of petroleum products 
in the U. S. increased at a rate ap- 
proaching 6% annually. In the past 
three years the rate of demand growth 
has been something less than half that 
of the previous 10 years. The industry 
should continue to grow in the future, 
but at a lesser rate. 

[he industry has faced many serious 
problems in the past, particularly the 
past three years, and, while certain of 
these problems still persist today, strong 
efforts are being made to resolve them 

Efforts of companies in the industry 
to “expand demand” through more 
realistic advertising and programs pro 
moting automobile travel, rather than 
relying upon extravagant, unrealistic 
and offensive claims, show promise of 
increasing gasoline consumption 

Also, improved highway systems, 
greater decentralization of manufactur- 
ing, distribution, and office centers can 
be expected to increase demand 


... producers realize their 
welfare is tied to 
service PUMP —w. c. Norman 


Success will come hard for the oil 
industry in 1961 but the prospects are 
brightened by two significant trends 
that developed in the last half of 1960. 
These encouraging developments were 
the stabilization of product prices at 
the retail level and the growing aware 
ness of producers of their vital stake 
in marketing. 

Producers are more conscious than 
ever before that their welfare is tied 
directly to the profit at the service sta- 
tion pump. This realization is rallying 
producers and their highly effective 
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organizations to the support of indus- 
try efforts to eliminate bad marketing 
practices. They have eroded profits all 
the way back from the service station 
driveway to the wellhead. 

This growing awareness by pro- 
ducers of their responsibilities in the 
whole industry’s well-being promises 
substantial progress for the petroleum 
business in 1961. 

The formation by the independent 
producers in Kansas of a special com- 
mittee to study retail marketing in their 
area is a noteworthy example of ef- 
forts throughout the industry to estab- 
lish a steady, dependable market for 
petroleum products. 

The heartening advance in improv- 
ing retail marketing was marked re- 
cently by the cessation in Oklahoma 
and Kansas of the unrealistic practice 
of guaranteeing profit margins for dis- 
tributors and dealers. A continuation 
of this trend to discard price protec- 


E. D. BROCKETT 


Gulf Cil Corp. 


President President 


tion will contribute greatly to the 
elimination of senseless price wars that 
have plagued the industry in past years 

Production must be geared to the 
total demand for petroleum, which 
promises to rise slightly in the next 
year. The longterm outlook for petro- 
leum energy is encouraging. This dic- 
tates continued exploration in areas of 
promise in 1961. 

There is every reason to believe that 
oil company earnings will improve 
slightly over the first half of 1960, 
when depressed product prices de- 
stroyed much of the progress in other 
segments of the industry. There is 
every indication that domestic prod- 
ucts demand and crude production will 
rise modestly above the first half of 
1960. 

Much of the industry’s success in 
1961 will be contingent upon a con 
tinued awareness by every part of the 
industry of the other’s welfare 


...companies express confidence in the future by their 
substantial investment programs —w. s. sauanan 


Despite the increasing complexity 
and severity of the problems it has 
faced over the last three years, the 
domestic oil industry moved forward 
in 1960 out of the post-Suez depres- 
sion, and there is sound reason for con- 
fidence that increased demand and 
other factors will bring about a fur- 
ther moderate increase in gross and 
net revenues in 1961. 

It can almost be said that the indus- 
try has lifted itself by its own boot- 
straps out of the depressed conditions 
which followed settlement of the Suez 
crisis. Certainly it did not sit supinely 
by any wailing wall; neither did it ask 
to be bailed out or subsidized by the 
federal government. It stood upon its 
own feet, and it is the stronger for hav- 
ing done so. 

The industry courageously faced up 
to a realistic situation, and through de- 
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velopment of new uses and markets for 
petroleum products and through heroic 
action in cutting administrative and 
other costs to rock bottom, it has sur- 
mounted what seemed to be insuper- 
able obstacles. 

There is still too much oil in the 
world, and despite the program of fed- 
eral control over imports, which has 
saved the domestic industry from com- 
plete chaos, too much oil from sources 
outside this hemisphere is still coming 
into the United States. Natural gas 
continues to make inroads into crude 
oil markets. More and more compact 
cars reduce the per capita consumption 
of gasoline. The price structure re- 
mains at a depressed level, as operating 
costs spiral upward, as evidenced by 
another 5% wage increase now on the 
horizon. 

The ability of the industry to over 


L. F. McCOLLUM 
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come those extreme difficulties is fur 
ther evidence of the courage, ingenuity 
and resourcefulness which have carried 
it through it many other crises in its 
hundred-year history 

While there is little in its statistical 
position to cause the domestic indus 
try jubilantly to throw its hat in the air 
there is sound basis for the belief that 
1961 will be a better year than 1960 
Most companies have given material 
expression of their confidence in the 
future by going ahead with substan 
tial capital expenditure programs. Our 
own company has expressed its faith 
by authorizing a four-million dollar ex 
pansion of its refining facilities and a 
continued search for sources of crude 
oil on this hemisphere and elsewhere 


. industry has always had 
growth in demand, will 
in future — E. D. BROCKETT 


Forecasts of petroleum demand in 
the past several years, both in the 
United States and the rest of the Free 
World, have been overly optimistic 
however, consumption continues to 
grow year by year. Even discounting 
current estimates of future demand by 
one-third, we still have a growth pros- 
pect roughly equivalent to 500,000 
barrels per day in 1961 and on an 
annually increasing scale thereafter 

For these and other reasons, Gulf's 
exploratory activities have not been 
slowed down by the over-supply situa- 
tion during the past several years, but, 
rather they have been stepped up on 
a global scale. Gulf expenditures on 
exploratory activity outside the United 
States have gone up from $21,000,000 
in 1957 to an indicated $36,000,000 
for 1960 with a further rise to $39, 
000,000 proposed for the year 1961 

One overriding factor that has char 
acterized the industry from its earliest 
beginning is a continuous growth in 
demand. Discounting temporary lulls 
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each year since 1900 has seen the 
United States using more petroleum 
energy than in the preceding year. The 
availability of this energy in abundance 
and at a reasonable price has been, in 
my opinion, responsible for the growth 
of the U. S. into the world’s most pro- 
ductive nation. 

Since World War II, we have be- 
gun to see the same kind of growth 
based upon the same kind of energy 
taking place in many other parts of 
the world. For the past 15 years, 
Europe’s annual growth in demand for 
petroleum enerzy has been maintained 
at a rate 2 to 3 times higher than that 
of the United States during the same 
period. The rate of growth in demand 
year by year may soon begin to slow 
down, but it will continue to show 
some yearly increase for many years 
to come. But beyond Europe, which 
already is a highly industrialized civili- 
zation, there are markets that have 
only now begun to emerge from the 
energy patterns of the age of ox-drawn 
transportation and wooden plows. 


... Scientific successes 
will increase markets 
in future — M. J. RATHBONE 


In looking to the future we see 
throughout the Free World that the de- 
mand for crude oil and oil products 
continues to grow, particularly outside 
the United States. In this country the 
rapid growth rate seen in the decade 
following World War II is tapering off. 
so that over the next few years we may 
expect an average annual rate of de- 
mand growth of about 2.5%, although 
it is possible that the gain in 1961 could 
be somewhat lower. 

However, this slowing down at home 
is offset by rising demand in the rest of 
the Free World, which is estimated to 
increase at an average annual rate of 
6.5% for the next few years. 

Of Jersey's $900,000,000 capital ex- 
penditures program for 1961 about 
38% of the consolidated companies’ 
planned capital spending will be in the 
United States; 28% in Canada and 
Latin America; and 34% in Free World 
countries of the Eastern Hemisphere. 
This does not include the amount Jersey 
might spend in developing the markets 
and properties which formerly were 
operated by Standard-Vacuum Oil 
Company. 

More than half of the $200,000,000 
of expenditures programmed in the 
search for oil and gas will be made in 
the United States. 

Functionally, Jersey’s capital expen- 
ditures and oil finding program will be 
divided into 16% for marketing, 25% 
for refining, 14% for transportation 
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and other facilities, and 45% exploring 
for and producing crude oil and gas. 

Scientific successes achieved during 
1960 by Jersey's research operations 
should substantially increase markets 
for petroleum and petrochemicals in 
future years. Jersey’s affiliate, Essa Re- 
search & Engineering, has developed a 
technique for utilizing oil or natural 
gas as fuel in iron-manufacturing blast 
furnaces, thus opening a vast potential 
outlet for these products. 

Another example of new use for 
petroleum is a method Esso scientists 
have developed for applying asphaltic 
films as an earth mulch to permit or 
stimulate growth of crops in arid areas. 


World over-supply 
direct sound economic 
Programs — wautace c. THOMPSON 


The relationship of 1961 to 1960 as 
far as the oil industry is concerned 
might be described as “more of the 
same.” Over-supply will continue to 
restrict production and exert pressure 
on present price levels. Demand for oil 
products in 1961 may increase to par- 
tially alleviate the present oversupply; 
however, this improvement may be 
offset by rising costs and threat of 
further inflation. 

Encroachment of the Federal gov- 
ernment may continue throughout 
1961. Some of the major areas of en- 
croachment are: 


1. Attacks on percentage depletion. 
2. Regulation of wellhead price of 
natural gas sold interstate. 
. End-use controls through a Na- 
tional Fuels Policy. 


... increased demand will 
help to alleviate 
over-supply — L. F. MeCOLLUM 


In 1960, for the third year in a row, 
the petroleum industry was confronted 
by the problem of operating under con- 
ditions of substantial oversupply and 
excess capacity in practically all phases 
of the business. Compounding these 
difficulties was the year’s disappointing 
growth in demand for petroleum prod- 
ucts. Unless we have unusually cold 
weather during the last few weeks of 
1960, domestic demand for the year 
will show about a 2% increase over 
1959. That compares with an average 
annual growth of 4.9% since the end 
of World War II. Despite such adversi- 
ties, however, the industry made sig- 
nificant progress in coping with the 
situation, especially during the last six 
months. 

To appreciate. the industry's recent 


achievements, it is only necessary to 
compare the present state of affairs with 
conditions prevailing earlier in the year: 

—During the forepart of 1960, 
product prices steadily declined un- 
til, in May, they reached their lowest 
level in five years. Now, the average 
price for refined products is 6.2% 
higher than in May. 

—Crude oil prices, which had 
been constantly eroding since 1957, 
sank still deeper in some producing 
areas during the first six months of 
1960. But in the last half of the year, 
those latest crude price reductions 
were erased. 

—Throughout the first half of 
1960 product inventories were ex- 
tremely burdensome. They exceeded 
“ample levels,” as submitted to the 
Texas Railroad Commission, by 
21%. And, although crude oil stocks 
stayed close to normal, combined 
crude and product inventories soared 
14% above the “ample” mark. This 
excess declined month by month 
until warmer than normal weather 
delayed the start of the heating oil 
season. However, more remains to 
be achieved in the reduction of prod- 
uct inventories since a major portion 
of the progress in total stock de- 
creases came about through reduc- 
tions in crude oil inventories. 


A great deal of credit is due the state 
conservation authorities, and particu- 
larly the Texas Railroad Commission, 
for the improved situation. Realizing 
the tragic waste that would occur in 
the absence of adequate government 
restraints upon this country’s 3.5 mil- 
lion barrels a day of excess producing 
capacity, state authorities have wisely 
tailored «rude oil supply to fit market 


requirements. One salutory by-product 


of such restrictions has been a demon- 
stration that industry operations can 
be carried on efficiently with much 
lower crude stocks than were hereto- 
fore considered necessary. 

The refining segment of the indus- 
try is also entitled to credit for some 
of the progress we have made. Many 
refineries have apparently come to real- 
ize the fallacy behind the “incremental 
barrel” profit theory, when the theory 
is put into practice in a period of over- 
supply. They have soundly resisted the 
temptation to run their plants at full 
capacity, regardless of whether any 
market exists for their output. As a 
consequence, it now seems likely that 
1960 refinery runs will exceed those of 
1959 by only about 1%. With demand 
up 2%, this commendable exercise in 
self-restraint has brought about the 
much-needed reduction in product in- 
ventories, 

Present world-wide oversupply con- 
ditions dictate that the petroleum in- 
dustry conduct its operations under 
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sound economic principles. Sound pro- 
grams of inventory management and 
cost reduction are likewise essential. 
Unless such principles and programs 
are followed, profit margins will de- 
cline to the detriment of the health of 
the domestic industry. 

Although recent developments pro- 
vide our industry with justified hope 
for future improvement, there is cer- 
tainly no basis for blind complacency. 
In the year ahead, as in the one now 
passing, good intentions will not suf- 
fice. What is obviously needed is con- 
tinued sound economic thinking and 
constructive action. 


... industry is learning 
better how to cope 
with surplus — PAUL E. TALIAFERRO 


Early 1960, of course, was not as 
profitable as we Would have liked; how- 
ever, the last half certainly brought the 
year closer to what was anticipated. 
Growth during the decade of the 1960's 
was not expected to be even and there 
will continue to be ups and downs. 

The trend which started during the 
latter part of 1960 should continue 
during the first half of the coming year. 
Many oil economists have predicted a 
product demand increase of 2 to 3% 
for 1961. We believe this is probably 
an accurate estimate. 

It is true that there is a world-wide 
surplus of oil which probably will con- 
tinue in the year ahead. However, the 
industry appears to be adjusting itself 
to this situation and learning better 
how to cope with the results of such a 
condition in a way that permits it to 
remain reasonably healthy. 

Austerity programs have been good 
for the industry as a whole and the 
effects of such programs should be 
reflected further in 1961. 

It seems to me that our industry is 
approaching the new year rather 
cautiously, yet not pessimistically. We 
at Sunray believe this is a proper atti- 
tude and that over-all results during the 
year should show steady improvement. 
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LPG sales up 10.5% in 1960 — 39 new plants completed 


Sales of liquefied petroleum gas (bu- 
tane and propane) in 1960 increased 
10.5% over 1959 to an estimated 9,860 
million gallons, according to a year- 
end review of the LP-Gas industry by 
W. F. DeVoe, A. F. Dyer and Geo. R. 
Benz of Phillips Petroleum. 

As a raw material for manufacture 
of chemicals sales of LPG again 
showed the greatest growth in the in- 
dustry this year. An estimated 3,031 
million gallons were consumed in 
chemical manufacturing, an increase 
of 20% over 1959. LPG consumed in 
synthetic rubber manufacture increased 
7% to about 550 million gallons. 

Domestic and commercial uses of 
LPG sales were up an estimated 10% 
above 1959, to 4,328 million gallons. 
Still the largest market for LPG sales, 
domestic and commercial customers 
buy LPG for home heating, cooking, 
water heating, plus various agricultural 
uses. 

Sale of LPG for motor fuel was up 
an estimated 6% to a total of 943 mil- 
lion gallons. The fastest growing use 
for LPG motor fuel continues to be 
in the industrial lift truck market, al- 
though emphasis remains high on use 
for other industrial trucks, farm trac- 


Chemical industry sales rose 


About 57% of chemicals used in 
this country are petroleum so this an- 
nouncement is of interest, 

General John E. Hull, president of 
the Manufacturing Chemists’ Associa- 
tion, stated that chemical industry 
sales for 1960 are expected to hit $28 
billion, or about 9% above 1959 sales 
of $25.7 billion. He added, “an aver- 
age of estimates made by industry 
leaders earlier this year indicates the 
year 1961 holds promise of total sales 
exceeding this year’s total. 

“In looking over the decade of the 
1950s, it appears that if the next 10 
years of chemical industry develop- 
ment should be anything like the last 
10, we are in for continued growth. 
Between 1950 and the end of the third 
quarter this year chemical industry 


tors, irrigation engines, other station- 
ary engines, and local truck operations. 

Industrial uses of LPG decreased as 
the result of natural gas expansion in 
this field, but this was offset somewhat 
by a noticeable increase in cossump- 
tion by asphalt plants supplying de- 
mands of the Federal highway pro- 
gram. Use in the secondary recovery 
of crude oil imcreased significantly in 
1960 due to maintenance of existing 
miscible phase recovery programs and 
the beginning of large new projects 

LPG production in 1960 kept pace 
with the increased demand through ex- 
pansion of production facilities, includ- 
ing new plants, and better recovery 
from existing plants. Thirty-nine new 
gasoline plants and nine plant expan- 
sions were completed to increase daily 
production capacity by 3,200,000 
gallons. 

There was continued activity in in- 
creasing underground storage capac- 
ity, and in certain specific instances the 
industry is turning to refrigerated stor- 
age. Significant advances in transpor- 
tation were noted, including larger 
capacity highway transports, larger rail 
tank cars, and new pipelines devoted 
entirely to LPG. 


9% in 1960 to $28 billion 


production on an index basis increased 
from 60.5 to 122 or more than 61%, 
and investment in new plant and equip- 
ment amounted to $13.5 billion. This 
increased industry assets to more than 
$24 billion by this year. In addition, 
1960 chemical industry sales represent 
a 70.4% gain over 1950. 

“All facets of the industry, from the 
number of persons employed and the 
investment per production worker, to 
expenditures in research aud develop- 
ment have increased over the period.” 

“As an example, piastics and resins 
material production increased from 
2.15 billion pounds in 1950 to an esti- 
mated 6.2 billion pounds in °60. Pro- 
duction of styrene more than tripled 
over the period from 1950 to 1960 and 
now approximates 1.7 billion pounds.” 


Natural gas sales outpace industrial growth 


American Gas Association reports 
an increase of 77% in total natural 
gas sales for the year ending Septem- 
ber 30. The volume of gas sold in the 
12-month period amounted to nearly 
90 billion therms, up from the 84 bil- 
lion therms sold during the previous 
year. 

Sales of the gas utility and pipeline 
industry during the month of Septem- 


ber registered a 5.4% gain over Sep- 
tember 1959 levels. 

While the Federal Reserve Board's 
monthly index of industrial production 
increased by only 3.2% over Septem- 
ber 1959 levels, gas sales to industrial 
users showed a 6.4% year-to-year gain 
Sales of gas to residential, commercial 
and other consumers were up 2.7% 
compared with the previous September 
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VIRGINIA'S SENATOR BYRD SAYS.... 


WE CAN HAVE BETTER HIGHWAYS 


SENATOR HARRY F. BYRD of Vir- 
ginia, chairman of the Senate Finance 
Committee, says he is “deeply con- 
cerned, both as a tax-paying citizen 
and as a public servant,” over the en- 
tire $40 billion Federal Interstate 
Highway Program. 

His concern grows out of the rise 
from $23 billion to $39.9 billion—a 
73% increase—“in just five years” in 
the estimated cost of the Interstate 
Highway Program — with a prospect 
that the cost may exceed $50 billion 
by 1975, the presently scheduled com- 
pletion date. 

The Senate leader questioned wheth- 
er the country is getting its money's 
worth. He went on to say that never 
before had any of the country’s high- 
way programs been in “such an inex- 
cusable mess” as the current under- 
taking. 

Senator Byrd’s views were presented 
in an article in Our Sun, publication of 
Sun Oil. His views are regarded as a 
forerunner of a sharp struggle over 
Federal highway financing that is 
scheduled to take place in the forth- 
coming session of Congress. 

Asserting that for more than 50 
years he had advocated good and ade- 
quate highways and fully knew their 
value, Senator Byrd slapped hard at 
what he regarded as defects in the cur- 
rent Federal program. He enumerated 
these defects as follows: 


Inadequate provision for keeping 
the program on an essential pay-as- 
we-go basis. 

Excess costs, bad planning and 
crash aspects. 

Gingerbread design and extrava- 
vances 

Loose administrative practices, ir- 
regularities and profiteering. 


Long a battler for sound highway 
financing and planning and a foe of 
profligate spending, the Virginia Sen- 
ator and former Governor declared 
that the so-called “temporary” fourth 
cent of Federal gasoline tax, enacted 
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last year, should be allowed to expire 
next June 30, as Congress provided 
He added that there should be no fur- 
ther increases in Federal gasoline taxes, 
whether temporary or permanent. He 
likewise opposed any further provision 
for the diversion of money for high- 
ways from the General Fund of the 
Treasury. 

The U. S. Secretary of Commerce is 
under a legislative mandate to provide 
Congress early next year with two com- 
prehensive reports concerning the cost 
of the multi-billion dollar highway pro- 
gram, with recommendations for plac- 
ing this undertaking upon a sounder 
financial basis than now exists. 

“It will be constructive if these two 
reports,” Senator Byrd asserted, “show 
the way to get more good road mileage 
for highway dollars and eliminate the 
possibility of further requests for Gen- 
eral Fund diversion and increases in 
gasoline taxes, even, perhaps indicat- 
ing the chance for some reduction in 
the tax. 

Senator Byrd pointed out that high- 
way users are paying some $8.8 billion 
in highway-related revenues, with mo- 
tor fuel taxes alone accounting for 
nearly $5 billion of that “tremendous 
sum,” to build a network of modern, 
high-speed State and Federal highways. 

“I am not altogether convinced that 
they are getting their money’s worth,” 
the Virginia leader asserted, adding: 

“IT am, in fact, gravely suspicious 
that some of their money is being 
wasted in gingerbread design and ex- 
travagance and, what is worse, some 
of it disappearing in loose administra- 
tive practices, irregularities and profit- 
eering. And the costs, far from going 
down or even remaining the same, 
keep going up and up.” 

Senator Byrd pointed out that Fed- 
eral highway apportionments for the 
six fiscal years 1957 to 1962, inclusive. 
total almost $17 billion, or “more than 
all Federal expenditures on highways 
in the preceding 41 years since the 
inception of the Federal-State road 
programs in 1916 


Other points made by Senator Byrd 
were: 

“The states must bear in mind that 
they forever will carry the full cost of 
maintenance for Interstate roads 
While they are pretty now, those elab- 
orate cloverleaf interchanges may not 
look so attractive when the repair and 
maintenance bills come in to State 
treasuries for payment 

“In any program of this size, the 
temptation by the venal to grab land. 
hike prices and profiteer is almost axio- 
matic. Witnesses before Senate hear- 
ings into land speculation along rights- 
of-way pleaded the Fifth Amendment 
more than 200 times—not on the en- 
lire program, but on just a handful of 
projects in just one State. 

“I am concerned about rights-of- 
way costs. They are proving to be a 
tremendously expensive item, running 
into billions of dollars. And there is 
evidence that the courts in some cases 
have been what might be termed ‘gen- 
erous’ with 90-10 Federal funds in 
rights-of-way condemnation cases. 

“There have been reports of alleged 
irregularities and excessive payments 
for rights-of-way.” 

Hinting that he proposes to play an 
aggressive role in next year’s Senatorial 
debates over the highway financing 
problem, Senator Byrd asserted that 
“my single, consuming purpose is to 
guarantee that we get the maximum of 
good roads for the tax dollars we pay.” 

To insure this, he contended, the 
program must include three essential 
points: 


1. Roads must be built on a sound 
pay-as-we-go financing basis so 
they will not be obsolete hefore 
they are paid for 


4 rigid guard must he kept 
“against waste, extravagance and 
corruption. 


Tax burdens must be avoided 
which “conceivably can decrease 
rather than increase, tax reve- 
nues.”” x** tk 
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THE CHALLENGE 





YOUR STAKE IN THE WORLD MARKET 


THE WORDS “world trade” may seem remote. Why should 
a steelworker in Gary, or in Pittsburgh, or Birmingham care 
about the buying and selling of things made in France, Eng- 
land, Germany, Japan, or India? Because in this rapidly 
changing jet age, the buying and selling of products in 
Tokyo, Paris, or Berlin affects American jobs and American 
futures. World trade in all sorts of things has become both 
the challenge and the opportunity of the 1960's. 


The Challenge 


Let’s look at a few of the facts of life in the steel industry 
around the world in 1960. We've read more and more about 
the growth of foreign competition in the past two years. 
We have heard about European steel companies that make 
wire products and ship them thousands of miles and sell 
them in Cleveland for less than our American Steel & Wire 
Division* can produce them here at home. 

Why is this possible and what does it mean to the future 
of American steelworkers? Several changes since World 
War II account for the increasing difficulties facing America 
in world trade. 


1. Modern Facilities. American industry, with its mod- 
ern, efficient plants and equipment, has traditionally held 
the advantage over foreign competitors. In a number of 
instances, this advantage is rapidly melting away. The war- 
torn steel industries of Germany, France, England, Japan, 
and other countries, for example, have been rebuilt virtually 
from the ground up. They are now producing steel in some 
of the newest, most modern plants in the world, many of 
them equal to and some better than many facilities here at 
home. A number of foreign steel plants can turn out steel 
that matches the quality of our own and often sells con- 
siderably below our price. 


2. Labor Rates. One of the most startling differences be- 
tween foreign and American steel companies is the hourly 
labor rates. In Europe, hourly employment costs are only 
about “% to 3 of those in the United States. In Japan, an- 
other vigorous competitor, the wage rates are only “% of 
ours. These are typical of the rate comparisons between 
many foreign countries and the United States. These differ- 


*US Steel division 
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HOW CAN WE COMPETE? 


This pertinent review of international com- 
petition in the steel industry fits a broad area 
of business and industry. Under the title, 
“The Steelworker’s Stake in the World 
Market,” the article was first published in 
U. S. Steel News, November 1960. 

The same pattern is repeated in the oil and 
gas equipment business. 

The intense desire to improve, individually 
and nationally, and the enthusiasm and effort 
devoted to advancing economically is apparent 
in many countries abroad. Sometimes in the 
USA you get the feeling that our energy is 
dissipated (and our costs boosted) by labor- 
management concentration on who gets 
profits (while profits get smaller) and by 
government’s concentration on more taxes 
(while deficits grow). 

Our objectives are not exactly challenging. 
We’ve exported pride in our nation and in our 
achievements, and these are certainly the 
strengthening forces of Western Europe, 
Japan, and other peoples. 

The Course of Oil (Page A-6) deals with 
the same situation. It is the No. 1 problem of 
today. How do you compete in a world where 
politics has invaded the economics field so 
you're at steep disadvantage? We've priced 
ourselves out of international markets and 
we dig our pit deeper with continuing wage 
increases (our $1 an hour minimum is higher 
than the average rate in any Western Euro- 
pean nation), rising government expendi- 
tures, and determined flouting of economic 
forces. The Editor 
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PAT. PEND. 


FORGED STEEL 


WEAR-PLATE RIF 
FORGED STEE LL TRENCHER POINTS 





MANUFACTURERS OF DIGGING POINTS EXCLUSIVELY FOR OVER 30 YEARS 


VITAL STEPS... 
FROM PROCESS IDEAS TO COMMERCIAL SUCCESS 


. . and all available from a single source. At Foster 
Wheeler you will find the technical resources you 


need to make your process ideas profitable. 


To handle the design and engineering of your new 
plant there is a community of engineering pro- 
fessions . . . structural, heat and power, chemical, 
hydraulic, process... experts in pressure vessels and 
instrumentation . . . and people experienced in plant 


construction, start-up and project management. 


lh petroleum processing 
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i) chemical processing 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


From this comprehensive group of specialists you 
can expect profitable operation at rated capacity 
soon after completion . . . from plants erected in 
good time, operationally ready for quick write-off. 

Before arriving at a major plant decision, consult 
with staff specialists at Foster Wheeler Corporation, 


666 Fifth Avenue, New York 19, New York. 


FOSTER {ff WHEELER 


NEW YORK TORONTO LONDON PARIS MILAN TOKYO 


F specialized installations 
a 
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U.S. CAPITAL GOES ABROAD 
Edmond duPont 


Growth of American corporations’ invest- 
ments abroad has been among the outstand- 
ing development in recent years. 

This buildup is both offensive and defen- 
sive :to get inside barriers which now restrict 
our exports and may prove even more restric- 
tive in the future; to set up new bases for 
exporting into markets where we fear direct 
exports from this country are beginning to 
lose out; and perhaps to send manufactures 
back to this country. 

Effects all this will have on home industry 
over the long run are largely a matter of 
guesswork at the present time. New studies 
now being completed by the Department of 
Commerce on our investments abroad reveal: 
@ Direct investment of all kinds (including 
petroleum, mining, public utilities, manufac- 
turing) rose to almost $30 billion in 1959, up 
from just under $12 billion in 1950. 

@ Outlays for plant and equipment abroad 
were $1.2 billion in 1959, topped $1.3 billion 
in 1960, and promises to go higher in 1961. 

@ Value of manufacturers’ direct invest- 
ments, after write-offs, grew by more than 
$1 billion last year (the largest single year’s 
increase ever recorded). 

@ Our imports of manufactures and semi- 
manufactures from U.S.-owned factories 
came to about $1 billion. Most fears that we 
are “competing with ourselves” center on the 
imports from what are generally classified as 
cheap-labor or low-cost-of-production areas. 
@ U.S.-owned plants in Europe had a 1959 
volume of almost $3 billion in chemicals, $5.4 
billion in transportation equipment, and $2 
billion each in both machinery. 


This is a condensation of an article in Investornews by Mr 
duPont, senior partner, Francis I. duPont & Company 











ences can have an effect on the competition which we 
receive from foreign producers. 


3. Quality. American products, particularly U, S. Steel 
products, have always had a reputation for quality. In fact, 
we were often able to make a sale in the foreign market 
place because our products had quality that could not be 
matched anywhere in the world. However, our quality 
advantage can largely disappear. When U. S. Steel’s metal- 
lurgists, R. W. Simon and W. H, Mayo, toured cold-rolled 
sheet facilities in Europe this summer, they found, at most 
plants, a high degree of pride in workmanship and an 
intense desire to do better quality-wise —- a feeling of want- 
ing to improve in any area where the American sheet might 
have an advantage. 


4. Government Help. Governments in the chief compet- 
ing countries have, on the whole, taken a sounder approach 
to tax laws and depreciation problems in relation to new 
plants and equipment than in the United States. This ma- 
terially assists their industry to replace obsolete equipment 
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with new machines as they are developed and so substan- 
tially helps their competitive position. 

What do these things mean to employees of U. S. Steel? 
First of all, they mean that American steel companies, in- 
cluding U. S. Steel, are facing increasing competition both 
at home and abroad. World trade as it stands today poses 
new and serious problems for the American steelworker, 
the price of whose labor is today far higher than that of 
the steelworking force anywhere in the world. 

Since World War II the industrial countries of the world 
have been rapidly expanding their industries to take a 
greater part in world trade. A recent report shows that 
Japan increased its exports of all products to the United 
States by 51% in 1959. “Particularly conspicuous in the 
increase in exports to the United States,” said the report, 
“were transistor radios, steel products, textile goods excep- 
ting cotton, plywood, and sundries... .” 

Can't we keep out foreign goods? This is not a practical 
answer. If this country should raise tariffs to keep out for- 
eign products, foreign countries could be expected to do 
the same and create additional handicaps for our export 
business. Neither is it realistic to expect either American 
businessmen or American housewives to buy only American 
goods, You and I can be expected to buy the product that 
will give us what we want, at the lowest available price. If 
American products do not measure up in quality or price 
to Japanese or German imports, for instance, then it is 
logical to expect that buyers will choose the products that 
give them the most for their money. The answer does not 
lie in keeping imports out. We must instead search out new 
markets, improve quality, reduce costs, and find new and 
effective ways to COMPETE. 


The Opportunity 

How about the other side of the coin? Despite the real 
problems cited above, world trade offers not only a chal- 
lenge to American industry but it also offers a wide open 
opportunity. 

World markets need steel. Vast undeveloped areas in the 
world are experiencing a “population explosion” as mor- 
tality rates are reduced and public health standards im- 
proved. The underdeveloped nations that make up % of 
the world’s population are increasingly aware of the incom- 
parably higher living standards we have and the equality 
and social justice that we enjoy. A rapid spread of indus- 
trialization to less developed regions will have tremendous 
implications for the world steel industry. 

As these countries build and expand their industry and 
begin to fulfill the tremendous untapped potential, they will 
need steel from home and abroad. For example, figures 
compiled by the United Nations show that in India and 
other underdeveloped countries in Africa, Asia, and the 
Far East, steel consumption is only about 20 Ib (or less) 
per person. In this country it is 1250 Ib per person. 

This then is an indication of the opportunity. The years 
ahead are certain to be marked by growth and change 
Whether or not we produce and sell the steel that will be 
needed for expanding world trade depends on us... how 
fast we run to keep ahead of our world competitors . 
how well we keep our costs down...in short, how well 
we compete. 

Americans have never been content to sit by wringing 
their hands in the face of challenge. U. S. Steel is no novice 
in the field of world trade. We know where we are going 
and what we are doing in this developing field of world 
trade. The United States Steel Export Company has been 
selling steel in foreign markets for half a century. In U. S. 
Steel we have the know-how, the experience, the facilities 
... the people . . . everything we need to turn the challenge 
of world trade into the opportunity of the future. Your 
help is required. Competition is everybody's job. * * *® 
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SOMASTIC. 


Low-Cost Permanent 
Pipeline Protection 


This is Somastic. It has high dielectric 
resistance and is moisture proof. It has 
tensile strength to meet severe soil 
stresses and depression forces. It has 
outstanding resistance to corrosive 
soils. Somastic is without question the 
finest pipeline protection available 
today 

Somastic provides lowest cost pro- 
tection in both difficult and normal 
exposures because it gives virtually 
permanent protection. 

Write for data giving complete facts 
on the advantages of Somastic. 


Subsidiary of American Pipe and Construction Co. 


2414 East 223rd Street, Wilmington, California 
P.O. Box 457 + Phones: SPruce 5-3273 — TErminal 5-8201 
Rail Address, Pacific Electric, Watson, California 


FOR FURTHER INFORMATION ON 
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COLLINS RADIO 


TEXAS - NEW MEXICO PIPE LINE COMPANY 


installs microwave for control and monitoring of 513-mile pipeline... 


COMPANY 


New 14-hop Collins microwave-carrier system extends from pipeline 
offices in Blanding, Utah, to terminal at Mesa, New Mexico. Initially, 
it provides eight voice channels plus two party-line control circuits 
and one party-line telegraph circuit. From the master control point 
at Aneth, Utah, microwave equipment can start and stop pumps at 
other stations, measure rate of flow from remote points, measure 
suction and discharge at booster stations and open or close distant 
valves. It also provides VHF communication with mobile units from 
any of four control points. For information on a microwave-carrier 


system tailored to your individual 

needs, contact Collins Radio COLLINS 
Company, Texas Division Sales, 

1930 Hi-Line Dr. 
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AS LITTLE AS 1 PART IN 10,000,000 PARTS OF GASOLINE 


ACCELERATES GUMMING 
IN YOUR PRODUCT 
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Better Things for Better Living 
through Chemistry 














Saved $10,649.00 


YORK DEWISUERS 


HERE’S WHERE! 


In a gasoline plant, 15 inch diameter sepa- 
rator vessels were located in the 8 inch gas 
exit lines from the top of three glycol ab- 
sorbers. Because of inadequate entrainment 
recovery, the vane-type mist extractor ele- 
ments were removed and wire-mesh De- 
mister elements, (mist eliminators and 
entrainment separators) constructed of 18-8 
stainless steel, were substituted at a modifica- 
tion cost of $317.00 each. Tests were made 
which showed an additional recovery of 4.9 
gal./day of 96% by weight triethylene gly- 
col solution in each vessel. At a cost of 
$2.25/gal. the entire installation was paid 
for in twenty nine days — in a period of a 
year, the three Demisters saved $10,649.00. 
This illustration describes the use of De- 
misters in absorbers; however, York De- 
misters will also improve the performance 
of distillation equipment, separators, evapo- 
rators, knock-out drums, gas filters, scrub- 
bers, steam drums, reboilers, vacuum towers, 





vacuum crystallizers, vacuum receivers, or 
any process vessel in which a liquid phase 
and a vapor phase have been in contact 
with each other. 


HERE’S HOW! 


Wlustrated at right is the 
simple operating principle 
of a York Demister. Here's 
what happens: (1) As vapor 
disengages from liquid it 
carries with it fine liquid 
mist. (2) When the vapor 
stream passes through the 
fine wire mesh, the mist 
particles impinge on the 
wire surfaces, coalesce into 
large drops and run off. (3) 
The vapor is now dry and 
free from entrained liquid. 
The quality of the overhead 
product is improved, product 
loss is eliminated, and 
higher vapor velocities can 
be used. 


Send details on your Application or Request Bulletin 21 


OTTO H. YORK CO., 


INC. 





YORK 


6 CENTRAL AVE., WEST ORANGE 13, N. J. 


SPECIALISTS IN FLUIDS SEPARATIONS 





FOR FURTHER NFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 
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Providing around the clock depend- 
ability for this clean, modern refinery 
is the presence of utility electric power. 
In all phases of operation it holds costs 
down and also brings greater conven- 
ience and the advantages of automatic 
control. Utility electric power not only 


provides high continuity of service 
vital in refinery operation, but it also 
is so adaptable for individual or special 
requirements and yet flexible enough 
for many unforeseen requirements. Call 
your nearest Utility Electric Power 
Company today for complete details. 


Utility Electric Power 

Petroleum Electric 
saves money, manpower, 

Power Association 


BOX 35006, DALLAS 35, TEXAS 


maintenance and serves 
you better automatically 


A list of P.E.P.A. members will be furnished on request. 
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POL Logistics Readied for 
Future Battlefields 


This wasn’t the way they did it in World War II... Are 5-gallon cans on the way out? 


ARMY POL (petroleum, oil, lubri- 
cants) requirements have almost 
doubled since World War II. On any 
future battlefield, highly mobile and 
dispersed units will require continuous 
and rapid petroleum supply support. 
Under anticipated combat conditions, 
it is estimated that approximately 60% 
of all supplies shipped overseas will be 
POL. 

Department of Army’s policy is to 
reduce logistic tonnages and elimi- 
nate non-essential supplies and serv- 
ices, so various Technical Services en- 
deavor to reduce petroleum product 
requirements. The Quartermaster 
Corps, which has responsibility for 
supply and distribution of petroleum 
within the Army, is deeply concerned 
with the logistical aspects. Ordnance 
Corps research effort is being directed 
toward development of more efficient 
types of engines, and reduction in the 
number of fuels. 

Some of the new type engines and 
fuels under study or development in- 
clude fuel injection, gas turbine, free 
piston-turbine and multi-fuel engines; 
and electro-chemical energy sources, 
high energy fuels (exotic fuels) and 
nuclear energy. An example of prog- 
ress in this field is the new diesel-pow- 
ered M60 Tank, which will replace the 
gasoline-powered M-48A2 Tank. The 
M60 requires about 165 gal of fuel to 
travel 100 miles as compared to 240 
gal for the M-48A2. 


Control Agencies 


Because of the critical importance 
of petroleum products in national life, 
many organizational elements have 


COLONEL PAUL B. TONKS, Quartermaster 
Corps, is chief, petroleum division, office 
of the Quartermaster General. He wrote 
this article for the official Army Informa- 
tion Digest, U. S. Army magazine, in the 
December, 1960 issue, under the head 
“Army Petroleum Logistics.” 
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been established within the Federal 
Government for its control and man- 
agement. Within the Department of 
Defense, each of the three Military 
Departments is assigned vital roles in 
petroleum logistics. The departmental 
agencies function under broad policy 
guidance of the Joint Chiefs of Staff 
(J-4 Logistics) and the Office of Pe- 
troleum Logistics Policy, Assistant 
Secretary of Defense (Supply and 
Logistics). 

The Secretary of the Navy is the 
Department of Defense Single Man- 
ager for Petroleum. His Single Man- 
ager functions are performed by the 
Military Petroleum Supply Agency, 
under supervision of an Executive 
Director. The Single Manager’s pri- 
mary purpose is to preclude duplica- 
tion of procurement effort. Responsi- 
bility for funding, ownership of stocks 


and operation of distribution systems, 
however, remains with the respective 
Military Departments. 

Within the Army, the Deputy Chief 
of Staff for Logistics supervises all 
petroleum activities; he provides guid- 
ance and approves broad plans for 
supply and distribution, establishes 
priorities and allocations. 

Petroleum logistics functions are 
assigned within the Army to the va- 
rious Technical Services in accordance 
with their missions and specialties. The 
Quartermaster General is assigned the 
principal logistics functions. He admin- 
isters the Department of Army devel- 
opment, procurement, and supply sys- 
tem for petroleum products and re- 
lated equipment. 

A Department of Army Petroleum 
Panel acts as coordinating agency for 
the Technical Services. This Panel, 


Portable Class Ill Supply Point Assemblage permits unloading three 
5000-gal tank trucks and filling six 1200-gal trucks simultaneously. 
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under the supervision of the Deputy 
Chief of Staff for Logistics and chair- 
manned by the Quartermaster Corps, 
monitors and coordinates planning and 
policy matters in the field of petroleum 
supply and distribution. 

To coordinate petroleum supply in 
a unified command, the Commander 
establishes a Joint Petroleum Office 
which functions as a staff agency under 
the J-4. The Joint Petroleum Office 
advises the J-4 on allocation of petro- 
leum products; it also provides guid- 
ance and prepares joint plans and poli- 
cies. The Theater Army Commander, 
when so directed by the Commander 
of a unified command, establishes a 


against the established contracts for 
most items used in volume. Some items 
are requisitioned from depots or pur- 
chased locally. 

Oversea requirements are of two 
types — slated and non-slated. The 
slated items are contracted for by Mil- 
itary Petroleum Supply Agency at the 
request of the Quartermaster Petro- 
leum Center. The Center initiates de- 
livery orders against the contracts to 
meet monthly requirements of the 
Army portion of the oversea slate ex- 
cept for bulk fuels. MPSA places the 
delivery orders for the bulk fuels. 

Non-slated oversea requirements are 
requisitioned from the appropriate 


PETROLEUM SUPPLY SUPPORT TO OVERSEA AREAS 
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Joint Area Petroleum Office — nor- 
mally headed by the Theatre Army 
Quartermaster. 


Center Activities 


The Quartermaster Petroleum Cen- 
ter in the Office of the Quartermaster 
General is the Army National Inven- 
tory Control Point for petroleum. Be- 
sides assuring effective supply of POL 
to Army forces on a world-wide basis, 
it is responsible for managing the sup- 
ply and procurement of petroleum con- 
tainers (cans and drums). The Center 
also maintains continuous surveillance 
of depot stock levels to insure their 
adequacy. 

The Center prepares 6- and 12- 
month advance forecasts of Army 
petroleum procurement needs, then 
places a procurement requirement on 
Military Petroleum Supply Agency 
(MPSA), which makes the necessary 
contracts with commercial suppliers. 
Posts, camps and stations in conti- 
nental United States order deliveries 


GENERAL SECTION, January, 1961 


oversea supply agency in continental 
United States which in turn extracts 
the requisition to the source of supply 

-i.e., depot, regional purchase office 
or the Quartermaster Petroleum Cen- 
ter. The Military Sea Transportation 
Service then arranges for movement 
of POL to oversea areas. (See above.) 


Quality Controls 


The trend toward greater mechani- 
zation, with more powerful and com- 
plex equipment, necessitates a vigilant 
Quality Control Program to assure 
that stocks of petroleum products will 
be satisfactory when used for their 
intended purpose. Within the Army, 
the Quartermaster Corps is respon- 
sible for quality control, using stand- 
ards and specifications developed by 
the Ordnance Corps. 

Quality control includes two types 
of inspections — procurement and 
quality surveillance. Procurement in- 
spections insure that petroleum prod- 
ucts meet military specifications at the 


time of government acceptance. To 
prevent duplication and overlapping, 
the Department of Defense has estab- 
lished procurement inspection areas 
within the Continental United States 
for each Military Department. 

Quality surveillance inspections as- 
sure the quality of products from the 
time of government acceptance until 
they are consumed. A similar division 
of inspection responsibilities is utilized 
in Oversea areas. 

Additional interservice agreements 
deal with purchasing, transport (includ- 
ing pipelines), provision of storage 
facilities, laboratory usage, and petro- 
leum sales to the ultimate user 


Speeding Distribution 


To satisfy the rising demand for 
petroleum products, the Army has de 
veloped a fast, responsive and econom- 
ical distribution method based on the 
principle of “delivery in bulk as far 
forward as possible.” Today petroleum 
is distributed primarily in bulk form 
by tank trucks, trailers, tank cars 
barges, pipelines. 

By using special conversion kits, 
cargo vehicles may be converted into 
bulk petroleum carriers, mounting two 
600-gallon tanks on a 2'2-ton general- 
purpose truck and a third 600-gal tank 
on a 1%-ton trailer. The tanks may be 
connected by a series of hoses to a 
rear-mounted dispensing assembly 

Other conversion kits utilizing col 
lapsible containers are under develop 
ment. A collapsible 500-gal containe: 
will provide an aerial delivery means 
for supplying units in airheads or iso 
lated locations. Another collapsible 
container of approximately 6000-gal 
capacity will be used to convert gon- 
dola cars, flat cars, and barges into 
bulk petroleum carriers. 


POL for Combat Mobility 


In the forward area, there is a re- 
quirement for a more mobile overland 
means of moving products. The Ord- 
nance Corps is currently developing 
a GOER family of high mobility, large- 
payload vehicles which will provide a 
bulk petroleum transport capability 
within divisions and petroleum supply 
units of the field army. As another 
means of overcoming this gap, Trans- 
portation Corps is developing the 
rolling fluid transporter 

The Corps of Engineers is develop- 
ing a collapsible hoseline system which, 
if adopted, will save time and effort 
in construction of pipelines and reduce 
the requirements for other means of 
overland transport. The hoseline can 
be laid out from a moving vehicle and 
operated within a matter of hours 

The recently standardized Class III 
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Supply Point Assemblage provides 
additional support to combat units in 
forward areas. With a storage capacity 
of 60,000 gal, the Assemblage permits 
the unloading of three standard mili- 
tary 5000-gal tank trucks and filling of 
six 1200-gal trucks at the same time. 
It can be operated as one unit or as 
two separate units. 

All this is indeed a far cry from the 
old method of storing and distributing 
petroleum in 5-gal cans and 55-gal 
drums. Adoption of the bulk distribu- 
tion method has drastically reduced 
the requirement for cans and drums; 
the latter are now used primarily for 
storage and distribution within indi- 
vidual military organizations. 

In keeping with this new emphasis, 
TOE units have been reorganized to 
provide bulk capability, and current 
research and development programs 
authorize the development of the addi- 
tional equipment required to imple- 
ment fully the bulk distribution 
method. 


Oversea Supply 

Further progress in bulk supply is 
evidenced by Army pipeline systems 
and streamlined distribution methods 
overseas. The Army has constructed 
pipelines in Alaska, Europe, and Oki- 
nawa, and has contributed financially 
and technically to the 2600-mile 
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NATO Pipeline System in Europe. The 
Alaskan Petroleum Distribution Sys- 
tem extends from Haines to Fairbanks. 
In Europe, the U. S. National Pipeline 
System extends from Donges to Metz, 
France, and from Zweibrucken to Ger- 
mersheim, Germany. This system is 
connected by the NATO line from 
Metz to Zweibrucken. The Okinawa 
Petroleum Distribution System con- 
sists of some 100 miles of pipelines 
and terminal storage facilities. 

Distribution in Europe has been 
further simplified by an automatic re- 
supply plan which furnishes timely 
information for pipeline movement 
and tanker scheduling. The plan is 
based on a close working relationship 
between supplier and consumer. Both 
the Quartermaster Petroleum Distribu- 
tion Command and the Terminal Dis- 
trict Commanders maintain accurate 
stock status and consumption data for 
each customer. From this information 
the Petroleum Distribution Command 
predicts future consumption. The sys- 
tem insures that unit reserves and oper- 
ating stocks are maintained at optimum 
levels. Moreover, it is readily adapt- 
able to wartime conditions. 

Marking still another innovation, 
the Theater Army Organization has 
been revised to provide for a Petro- 
leum Intersectional Service (POLIS) 
under control of Quartermaster, The- 


ater Army Logistical Command. 
POLIS operates and maintains the 
petroleum distribution system during 
wartime to insure an uninterrupted 
flow of petroleum products to using 
units. Its basic operating principles in- 
sure maximum utilizatien of capabili- 
ties and ease of operations for the 
Technical Services involved. In Eur- 
ope, this task is now being performed 
by the Quartermaster Petroleum Dis- 
tribution Command. In addition to 
operating the pipeline, the Command 
has operational control of Transporta- 
tion Corps rail tank cars and the 
Transportation Corps Medium Truck 
Company (Petroleum). 

Without a continuing supply of 
petroleum, oil, and lubricants speedily 
delivered under rigid quality controls, 
the Army’s planes, tanks and other 
vehicles would grind to a halt. The 
wings, treads and wheels which sig- 
nify a truly modern Army would lose 
their prime attribute of mobility. 

Recognizing the vital nature of this 
commodity, the Quartermaster Corps 
has streamlined its logistical organiza- 
tion and improved its distribution and 
supply methods, to insure that fuel 
deliveries to power the engines of war 
shall keep pace with the fast-moving 
requirements of tomorrow’s battlefield 


x**- 


Consultants 
for 


arte Oil Capital 
Ret of the World 


aaan aauar 
PERE thi 

















SEPARATION PROBLEMS 


We supply: 
FILTERS 
DRIERS 
CENTRIFUGES 


KRAUSS-MAFFEI-IMPERIAL 
MUNICH / GERMANY 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARL 
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“WE LIKE EVERYTHING ABOUT IT... 
ESPECIALLY INCREASED PRODUCTION” 


reports Ronnie Cook, Project Superintendent for Young 
and Anderson Co., Brea, California. Behind this enthusi- 
astic statement—performance of a power shift Cat 
D8 Tractor pioneering a 36-inch pipeline between Newberry 
and Cucamonga. 

Here where rock and tough conditions are the rule, 
the power shift transmission makes a tremendous differ- 
ence. “This D8 is the greatest thing yet,” continues Mr. 
Cook. ‘Power shift transmission sure gives the tractor 
plenty of get-up-and-go. Without a good means of check- 
ing we think very conservatively it has increased produc- 
tion at least 10-127.” And the operator adds, “Power shift 
takes the work out of operating—the machine practically 
runs itself. Even a twelve-hour shift doesn’t tire me out.” 

These are typical of the comments coming in about 
the optional Cat power shift transmission with exclusive 
torque divider. It combines the snap and economy of a 
direct drive transmission with the anti-stall and accelera- 
tion-against-load of a torque converter. 

Like every Caterpillar component, power shift trans- 
mission is tough—one rugged ton built with the precision 
of a fine watch. Unit construction makes it easy to service, 
if required. For complete details, see your Caterpillar 
Dealer. He'll demonstrate how the power shift D8 can 
boost production on even your toughest pipeline job. 


Caterpillar Tractor Co., Generali Offices, Peoria, Ill., U.S.A. 


POWER SHIFT TRANSMISSION 


@ One control lever does it all 
no clutching! 
@ Shifts on-the-go under full 
load in split second! 


@ Changes to all speed ranges 
reverses direction without 


\ A? op braking! 
- HE: : 
MORE D8H FEATURES 


Size — 2% tons heavier than former model, massive heavy- 
duty undercarriage, highest ground clearance (19%”) in class 
Power—235 HP Cat D342 Engine with power-boosting, fuel- 
saving turbocharger 

Operator Convenience — in-seat starting, console-mounted 
controls, unobstructed deck, contoured seat cushions, im 
proved visibility 

Maintenance — lifetime lubricated track rollers, dry-type air 
cleaner, common lube system for key drive train components 
Plus a complete line of matched tools and attachments for 
every application. 


CATERPILLAR 


Caterpittar and Cat are Registered Trademarks of Caterpiiia: |! actor Co 
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> Arthur W. McKinney is retiring after 
more than 40 years service with The 
National Supply Company. 

In his steady climb from a sales- 
man’s job in 1920 to the presidency in 
1954, Mr. McKinney became one of 
the most widely known men in the oil 
field supply industry. He plans to leave 
December 15 for an extended vaca- 
tion. He will continue as consultant to 
and member of the board of directors 
of Armco Steel Corporation. National 
Supply has been an Armco subsidiary 
since 1958. 

When Mr. McKinney began his serv- 
ice with National Supply the company 
had a plant at Dayton, Ohio, besides its 
general offices and principal plant at 
loledo, Ohio. It operated 71 supply 
stores in the United States and one each 
in Canada and Mexico. Annual sales 
were about $50 million. Currently, the 
company has 6 plants, and operates 
117 supply stores, including six in Can- 
ada and three in Venezuela. Its prod- 
ucts are used in virtually every oil- 
producing country throughout the free 
world. In its busiest year, 1957, the 
company had sales exceeding $300,- 
000,000, 

Because of his outstanding sales rec- 
ord, he was appointed assistant man- 
ager of sales in !929, and manager of 
sales in 1934. He became general man- 
ager of sales in 1938, and vice president 
and general manager of sales in 1940. 

During World War II, Mr. McKin- 
ney’s knowledge of the petroleum in- 
dustry resulted in his appointment as a 
member of the Industry Advisory 
Council, Petroleum Administration for 
War, and as a member of the Mate- 
rials Subcommittee of the Petroleum 
Industry War Council. He had served 
in the U. S. Army Signal Corps in 
World War I. 

In 1948, Mr. McKinney was elected 
executive vice president of National 
Supply, but continued to devote a large 
portion of his time to customer con- 
tacts. Four years later, the company 
consolidated its headquarters in Pitts- 
burgh. Mr. McKinney had a handsome 
office on the top floor of one of the 
brand new buildings in Gateway Cen- 
ter; but he spent only about a third of 
his time there. The rest of the time he 
was traveling, to check on plans for 
new stores and other facilities in va- 
rious areas, and working closely with 
the company’s 1500-man sales organi- 
zation in contacts with top customers. 

Throughout his career, Mr. McKin- 
ney has devoted considerable time to 
the general problems of the oil field 
supply industry. He was one of the 
founders and is a former president of 
the Petroleum Equipment Suppliers 
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Association. He served two terms as 
president of the Diesel Engine Manu- 
facturers Association. He is currently 
on the board of directors of the Amer- 
ican Petroleum Institute. 

Mr. McKinney has been one of the 
moving spirits behind the International 
Petroleum Exposition, held every few 
years at Tulsa, Oklahoma, serving on 
the executive committee. He was pri- 
marily responsible for National Sup- 
ply’s spectacular exhibits at the last two 
expositions, in 1953 and 1959. 

Mr. McKinney was elected to the 
presidency of National Supply in 1954. 
In addition to holding the presidency, 
he was serving as a member of the 
board of directors of National Supply, 
and of Oil Well Engineering Co., Ltd., 
an English firm, and of Fretz-Moon 
Tube Company, Butler, Pennsylvania, 
both of which are half-owned by 
National Supply. 

Under Mr. McKinney's direction, 
National Supply greatly increased its 
overseas activities. During this period 
it was said that more than half of all 
the drilling rigs operating in the free 
world outside the United States were 
National rigs. 

Mr. McKinney is a director of Com- 
monwealth Trust Company and a 
member of the board of trustees of 
Allegheny General Hospital, both in 
Pittsburgh. He is an alumnus and trus- 
tee of Allegheny College, Meadville, 
Pa., and served as president of the 
Alumni Council in 1959 and as na- 
tional chairman of the Alumni Fund 
in 1958. 


> Dr. W. Wayne Stewart has been 
named medical director of Sun Oil 
Company. He joined Sun as a consult- 
ant in 1952 and has acted as physician 
in charge of the company’s medical 
program since 1958. 


> Ralph Walsh was elected president 
of Macmillan Petroleum Corporation 
as well as a member of the Board of 
Directors. He succeeds S. M. Batter- 
son, who retired, and will assume the 
Presidency on January 1, 1961. 

Prior to coming to the West Coast, 
Walsh was president of the Walburn 
Petroleum Company, New York City. 
Following acquisition of Walburn Pe- 
troleum by Richfield Oil, he served as 
executive vice president and director 
of Richfield. 

Since leaving Richfield, Walsh has 
been president and sole owner of the 
Armstrong Engineering Company, a 
firm which included in its activities 
many services to the West Coast oil 
industry. 

Walsh will become the third presi- 
dent of Macmillan, an independent re- 
fining and marketing company which 
has been in business since 1928.. Mac- 
millan has its main offices in Los An- 
geles, California, with refineries in Sig- 
nal Hill, California, and Norphlet, 
Arkansas. 


R. L. Kidd J. E. Heston 


> Robert L. Kidd, now president of 
Cities Service Oil, will become chair- 
man of the board and continue as chief 
executive officer of that company. J. E. 
Heston, who has served as president of 
Arkansas Fuel Oil Corporation since 
1956 will continue in that position and 
will also become president of Cities 
Service Oil with headquarters in Bar- 
tlesville, Oklahoma. 


> M. W. Patterson of Dallas is retiring 
January 1 after more than 31 years 
service with Mobil Oil Company. The 
Mobil executive has been in charge of 
general services for the Dallas Ac- 
counting and Service Center, president 
and director of Mobil’s Safety Cas- 
ualty Company, and assistant secre- 
tary of Socony Mobil. 


> Humble Oil & Refining Company 
is putting into effect a new organiza- 
tion plan of the consolidated com- 
pany’s operations, which streamlines 
its management. 

Morgan J. Davis, Humble president, 
said the main feature of the organiza- 
tion plan is the establishment of four 
operating regions for exploration, pro- 
duction and marketing with their boun- 
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Fred A. L. Holloway J. Prince Warner 


daries drawn according to geographic 
lines. 

Each of the newly designated re- 
gions will be headed by a regional vice 
president assisted by a general man- 
ager. Present operating divisions of the 
company such as Carter, Esso Stand- 
ard, Humble and Oklahoma-Pate to- 
gether with their officers and boards of 
management will cease to exist when 
the entire new program is completed. 

General headquarters for Humble 
will remain in Houston while regional 
offices are in New York City for Esso 
Standard, Eastern Region; in Tulsa for 
the Central Region; Houston for the 
Southwest Region; and in New Orleans 
for the Southeast Region. 

In addition to the geographical re- 
gions, there also will be three func- 
tional divisions, which are a Manufac- 
turing division, a Marine division and 
the Enjay Chemical Company. Humble 
Pipe Line Company will continue to 
operate as a separate corporation. 

All refineries will be grouped into 
the Manufacturing division with offices 
in Houston. J. Prince Warner has been 
designated as vice president and gen- 
eral manager of the Manufacturing 
Division. Fred A. L. Holloway has 
been named vice president for manu- 
facturing on the coordinating and plan- 
ning group in Humble headquarters. 
John D. Rogers has been named gen- 
eral manager of the Marine Division. 

The new streamlined plan will be- 
come effective immediately in principle 
and will be implemented as rapidly as 
operations permit. In the meantime, 
the company will continue operating 
under its present system of supervision. 
Mr. Davis said the plan is another step 
in Humble’s task of perfecting its or- 
ganizational structure, and that some 
time will be required to mesh the com- 
pany’s continuing operations into the 
newly approved management blue- 
print. 

The Esso Standard, Eastern Region, 
replacing Esso Standard division will 
be headed by William W. Bryan as vice 
president and Alex A. Diffey as gen- 
eral manager. 

The Southeast Region is a newly 
designated one with its regional office 
in New Orleans. It will embrace part 
of the former Humble and Carter Di- 
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vision exploration and producing areas 
and will combine them with the South- 
ern states in which Esso Standard is 
now marketing. This new division will 
be headed by Russell H. Venn as vice 
president and Carl G. Herrington, gen- 
eral manager, and will include the 
states of Alabama, Arkansas, Florida, 
Georgia, Louisiana, Mississippi, North 
Carolina, South Carolina and Ten- 
nessee. 

Part of the area included in the for- 
mer Humble division has been desig- 
nated as the Southwest Region. With 
Ray H. Horton, vice president, and 
James H. Gailoway, general manager, 
in charge, its offices will be in Houston. 
The Southwest Region will include 
Arizona, California, Nevada, New 
Mexico and Texas. It also will include 
exploration and production operations 
in the states of Oregon and Washing- 
ton; and operations in Hawaii and 
Alaska will be administered under the 
Southwest Region. 

The remaining territory of the conti- 
nental United States will be in the 
Central Region, which will have offices 
in Tulsa and will be under the direc- 
tion of John W. Brice, vice president, 
and Robert O. Goodykoontz, general 
manager. The Central Region em- 
braces most of the states formerly 
served by the Carter and Oklahoma- 
Pate Divisions of Humble. 

There are certain departures from 
the various state lines insofar as explo- 
ration and production operations are 
concerned. Here, the boundaries of the 
oil and gas basins were used to avoid 
splitting basins between two regions. 

The new plan calls for operating 
management to be responsible to 
Humble’s executive committee, which 
includes the president, Mr. Davis; ex- 
ecutive vice presidents C. E. Reistle, 
Jr., and William Naden; and vice presi- 
dents, H. W. Ferguson, H. W. Haight 
and D. W. Ramsey, Jr. 


> Ira H. Cram, New York City, for- 
merly senior vice president and chair- 
man of the executive committee of the 
board of directors, Continental Oil 
Company, will continue as chairman 
of the executive committee and also 
will become assistant to the president. 
World-wide exploration and produc- 
tion policy will continue to be one of 
Mr. Cram’s responsibilities. Other ex- 
ecutive moves made by Conoco were: 

A. W. Tarkington, Houston, will 
continue as senior vice president and 
will be in New York City. Mr. Tark- 
ington’s responsibilities will include 
the direction of foreign, corporate and 
financial activities. 

John G. McLean, Houston, for- 
merly vice president — financial and 
transportation, becomes financial vice 
president. The new responsibilities of 


the financial vice president include the 
direction of the coordinating and plan- 
ning department. 

L. C. Peters, Houston, vice presi- 
dent — coordination and supply, be- 
comes vice president — transportation 
and supply. 


H. W. McCobb W.P.G.Maclachlan 
> H. W. McCobb became regional co- 
ordinator for the Standard Oil Com- 
pany (New Jersey) and will oversee 
company operations in Asia, Australia 
company operations in Asia, Austra- 
lasia and part of Africa. McCobb’s 
appointment follows Jersey reorgani- 
zation of its interests in the Far East, 
Southeast and South Asia, Australasia 
and South and East Africa, A vice pres- 
ident and director of Standard-Vac- 
uum, McCobb is planning to relinquish 
those responsibilities. 


> W.P.G. Maclachlan, M.B.E., has 
been appointed general manager, Bur- 
mah Oil Company (Pakistan Trading) 
Ltd., replacing M. J. Condon, C.B.E., 
who has been transferred to India as 
general manager of Burmah Oil (India 
Trading) Ltd. 

As representative of the Burmah 
Group’s interest in Pakistan, Maclach- 
lan will also serve on the boards of 
Pakistan Petroleum, of Sui Gas Trans- 
mission, Karachi Gas, Indus Gas and 
Pakistan Refinery companies. In his 
most recent appointment as general 
manager of the Assam Oil, he repre- 
sented the Burmah Group's interests 
in India where two years ago he was 
responsible for the incorporation of Oil 
India Private, Ltd., later becoming the 
first chairman of this joint venture be- 
tween Burmah Oil and the Govern- 
ment of India. 


> Donald L. Connelly, Houston, direc- 
tor and senior vice-president, Warren 
Petroleum Corporation, is the new 
president of Mid-Continent Oil & Gas 
Association. He succeeds W. J. Gold- 
ston, Houston. 

Named first vice-president was Har- 
old Decker, Houston, president of 
Highland Oil Co. Texas Mid-Continent 
president Estill S. Heyser, Jr., was 
elected a regional vice-president. Re- 
elected were Joe T. Dickerson, execu- 
tive vice-president, and Clarel Mapes, 
secretary-treasurer. 
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> James D. Willson has been elected 
financial vice president of Tidewater 
Oil Company. He was appointed man- 
ager of finance in May 1960 after join- 
ing Tidewater in 1959 as controller, a 
position he will retain. 

Willson is co-author of two books 
on industrial accounting — “Control- 
lership” and “Business Budgeting Con- 
trol” — published by the Ronald Press 
of New York. 
> M. G. Gulley has been appointed 
secretary to Gulf Oil Corporation's Aid 
to Education Committee, succeeding 
G. L. Scott who has recently trans- 
ferred to London, England for the 


WHY suv 


company. In his new position, Gulley 
will administer, under the direction 
and approval of the Education Com- 
mittee, Gulf’s program 

> B. F. Stradley, formerly treasurer 
and vice president of Phillips Petro- 
leum, has been elected to the new office 
of financial vice president. He remains 
a director of the company and a mem- 
ber of the executive committee. W. F. 
Martin was elected treasurer and R. N. 
Sears was elected secretary of the com- 
pany, both reporting to the financial 
vice president. O. W. Armstrong was 
appointed an assistant treasurer, suc- 
ceeding T. V. Stevens, who retires. 


WHEN 1 WILL DO! 


ONE FRANK wear UGAROO ! 


Get IWO-IN- ONE fo. for the Price of ONE! 


* The Plugaroo is a combination non-lubri- 
cated plug and check valve! 
The plugaroo completely eliminates the 
need of one valve! 

* Save 50% by buying the PLUGAROO! 

* Over 20,000 now in use! 


Why buy two 
lubricated 
and check valve... 
and cheaper? 
on a 20 angle .. 


valves, when one 


* Available in sizes 2” to 10”; full or regular 
opening! 

* Example: Factory shipment price for 2” 
screwed ends — only $10.39. 

* Send for descriptive literature or see pages 


5634 and 5635 in Composite Catalog. 


non- 
PLUGAROO combination plug 
will do the job better 
As a check, the clapper-hinged 
. seals under its own weight. 


As a plug, a quarter turn gives a positive 
seal without galling or scoring plug, clapper, 
or valve body. Available with Teflon or 
Synthetic Rubber seals in steel, semi-steel, 
or aluminum bronze from Series 15 to 90. 
Full opening sizes 2” to 10” in all API, ASA 
dimensions and end connections. Write for 


a details. 
ALSO NEW... 


the SLAM - MINIMIZER 
SINCE 1916 CHECK VALVE for high 
pressure gas lines 
and the new SPHERE- 
CLEAR CHECK VALVE for 
lines using ball-markers 
for interface and batch 
change. 


SEE OUR CATALOG 
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Dr. J. E. Kircher C. A. S. MacNutt 


> Dr. John E. Kircher, Houston, was 
promoted to general manager of Conti- 
nental Oil Company’s southwestern re- 
gion, with headquarters at Fort Worth, 
Texas. 

Formerly executive assistant to the 
senior vice president of Continental, 
he succeeds W. O. Ham, Jr., who was 
elected a company vice president. Dr 
Kircher joined Conoco in 1951 as man- 
ager of the company’s newly organized 
petrochemical department. He became 
general manager of the petrochemical 
department in 1956 and was named 
executive assistant to the senior vice 
president two years later. 


> Charles A. S. MacNutt, president of 
MacNutt Industries, was appointed by 
ARCCO Instruments Company, Los 
Angeles, as the firm’s sales representa- 
tive in British Columbia, Alberta, and 
Saskatchewan. The sales agency will 
represent ARCCO in sales and service 
of its complete line of instruments. 


> A. P. (Phil) Clarke has been trans- 
ferred from manager of oil country 
goods sales to manager of the standard 
pipe sales department with Lone Star 
Steel Company. Succeeding Clarke 
Joe S. Shepherd, sales engineer, who 
has had prior service in each of Lone 
Star’s sales departments. 


> Dallas E. Hawkins, II, was elected a 
director of Fargo Oils, Ltd. He joined 
the company in 1956 as general man- 
ager and was elected vice president of 
the company in April, 1958. He will 
continue to administer his duties as 
vice president and general manager. 


> Earl Foster plans to retire as general 
counsel for the Interstate Oil Compact 
Commission, a post he has held nearly 
three years. Foster, 73, has been with 
the conservation organization since 
1944. Before becoming general coun- 
sel he served as executive secretary. 
> Dean A. McGee, president of the 
Kerr-McGee Oil Industries, has ac- 
cepted the chairmanship of the Inde- 
pendent Oil Refineries Committee of 
Project HOPE. Part of President Ei- 
senhower’s People-to-People Program, 
Project HOPE has staffed and 
ousiaped a 15,000 ton hospital ship 
as a medical training center. 
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Dr. Jerry McAfee L. J. Peters 


> Dr. Jerry McAfee, formerly vice 
president, engineering for Gulf Oil 
Corporation’s manufacturing depart- 
ment, has been named to the newly 
created office of vice president-execu- 
tive technical advisor. In 1954, Dr 
McAfee was elected a vice president 
and an associate director of research, 
Gulf Research and Development Com- 
pany, a position he held until 1955, 
when he was elected vice president- 
engineering, manufacturing depart- 
ment, Gulf Oil. 


Dr. Leo J. Peters, formerly a vice 
president and director of 
Gulf Research and Development, has 
been promoted to the newly created 
office of vice president and general ad- 
ministrator of GR&DC. He will report 
to Dr. Blaine B. Wescott, executive 
vice president of GR&DC. Dr. Peters 
was named director, geophysical oper- 
ations, GR&DC in 1945 and in 1951 
he was assigned additional responsibil- 


associate 


ity as an assistant director of research, 
a position he held until his appoint- 
ment as associate director of research 
and his election as a vice president. 
GR&DC, in 1953. 

M. G. Gulley has been appointed 
secretary to Gulf’s Aid to Education 
Committee, succeeding G. L. Scott 
who was transferred to London, Eng- 
land for the company. In his new posi- 
tion, Gulley will administer, under the 
direction and with the approval of the 
Education Committee, Gulf’s aid to 
the education program 


> Robert B. Nicholas and Robert C. 
Paarz have been named assistant treas- 
urer and assistant secretary, respec- 
tively, of Atlantic Refining. Nicholas 
supervises cash management activities 
while Paarz assists in the handling of 
the corporate secretarial functions. 
Willard E. Rebuck is manager of the 
benefit plans division succeeding W. 
W. Courtney who retires. 


> Julius Fleischmann was named a di- 
rector of The Texstar Corporation with 
headquarters in San Antonio. The 
Texstar Corporation operates in the 
petroleum and technical fields. Its op- 
erating companies include Texstar 
Petroleum, Texstar Plastics, Texstar 
Construction and Aztec Ceramics. 
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QUIET! 


New Lonergan liquid relief vaive doesn't chatter; 
eliminates product waste; reduces maintenance 


Ever hear a relief valve chatter? They all do! They shout their faults to the wor 


beating themselves to death. When you can hear one, 5 


maintenance costs are increasing; employees are growing annoyed 


1 know product 
and perhaps 
ous, flammable liquids are running loose 
Now you can install a Lonergan Hydro-Va 
drum, vet still deliver full rated capa ify Gone is the 
or a high-priced, heavyweight regulator valve to eliminate chatter on by-pass and 


lve guaranteed not to chatter, hamn 


need to install an oversized 
gency relief applications. 
The Lonergan Hydro-Valve 


gadgets to eliminate chatter. Instead, it is designed to be completely 


does not contain any capacity-reducing gimn 


quiet under 
ating conditions. It proves itself so on hundreds of applications every day 

Bellows models of the Lonergan Hydro-Valve are als: 
tions. The elimination of cha 
bellows life and virtually ends the need for expensive bellows replacement. Ful 


Write for a copy today ! 


vailable for corrosive 


tter and its associated bellows flexing action, greatly « 


are in a Hydro-Valve bulletin. 


Lonergan 


J.E. LONERGAN COMPANY, 205 RACE STREET 
PHILADELPHIA 6, PENNA. . SINCE 1872 





1S being waste 


AMERICAN’ 


PRESSURE 
and 
TEMPERATURE 
RECORDERS 


American® single and two-pen Pres- 
sure Recorders for pressures from 
30 inches vacuum to 10,000 psi. 


¢ Pressure elements individually 
calibrated over full range. 

e Variety of chart drives available. 

¢ Helical elements of different 
ranges are interchangeable. 

¢ Stainless steel pen arms with 
span and linearity adjustments. 

e Aluminum dust and moisture- 
proof case. 


American® Temperature Recorders 
for an accurate record of flowing 
temperatures. 
¢ No ambient temperature errors. 
¢ High sensitivity and torque— 
fast speed of response. 
¢ Standard 0-150°F. range. Other 
ranges available by request. 


¢ 24-hour mechanical or 110-v. 
60-cy. electric chart drives. 


Ask for Bulletins 400 and 408 


AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


General Offices: Philadelphia 16, Pa. 
Sales Offices in Principal Cities 
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C. C. Johnson R. R. Dean 


> Cecil C. Johnson, formerly treasurer 
and senior vice president of Tennes- 
see Gas Transmission Company, was 
elected president of the newly formed 
Tenneco Corporation, which has ac- 
quired the non-pipeline properties of 
Tennessee Gas. Harley F. Eaker is vice 
president. The Tenneco Corporation 
board includes Gardiner Symonds 
(Tennessee Gas board chairman and 
chief executive officer) chairman, Har- 
old Burrow, R. L. McVey, R. C. Gra- 
ham, and Johnson. 

R. R. Dean, formerly president of 
Tennessee Oil Refining Company di- 
vision, is vice chairman of another new 
subsidiary, Tenne- 
co Oil Company. 
Symonds is chair- 
man, and other di- 
rectors are Burrow, 
Johnson and Gra- 
ham. Graham, for- 
merly president of 
Tennessee Gas and 
Oil Company Divis- 
ion, is president. 
W. E. Scott, S. C. 
Oliphant and W. C. 
Hildebrand are sen- 
ior vice presidents. Vice presidents are 
J. S. Collins, E. R. Karter, Leo L. 
Leabo, George Meason, K. G. Pearce, 
R. L. Sielaff, O. W. Ward and A. R. 
West. 

Tenneco Oil Company will operate 
the producing, refining and marketing 
properties. Tenneco Corporation is a 
subsidiary of Tennessee Gas and Ten- 
neco Oil, in turn, is a subsidiary of 
Tenneco Corporation. The new set-up 
will more clearly separate the govern- 
ment-regulated gas pipeline business 
from the company’s oil operations and 
other non-utility business. 


R. C. Graham 


> Ford M. Graham, vice president of 
Louisiana Land and Exploration, has 
been elected a director of the company. 


> H. Dean Chrislip, formerly general 
manager of the pipeline division, has 
been named manager of the newly con- 
solidated crude oil supply and transpor- 
tation division. Kerr-McGee’s crude 
oil supply division for many years was 

eaded by J. H. Tubbs, general man- 
ager, recently retired. Chrislip has been 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


with Kerr-McGee for a number of 
years. Joining the Deep Rock Oil in 
1946 as a petroleum engineer, he sub- 
sequently received a series of promo- 
tions both before and after Deep Rock 
became a part of Kerr-McGee in 1955. 

Byron T. Foster, formerly crude oil 
representative, has been appointed 
manager of purchases and sales in the 
crude oil supply and transportation 
division. 

Other key personnel in the newly 
consolidated division continue in their 
respective positions. They are: J. T. 
Hardman, manager of crude oil move- 
ments, and V. A. Smith, manager of 
engineering. 


> William L. Oliver has been named 
chairman of the board of Dorr-Oliver. 
He has been vice chairman of the board 
since 1956 and also serves as general 
counsel for the corporation. 


DEATHS 


> H. Stanley Ford, 67, vice president 
and general manager of the Bigelow- 
Liptak Corporation, Detroit, Michigan, 
died October 31. 





> Raymond C. Lassiat, 63, engineering 
consultant to Sun Oil Company on 
catalytic oil refining methods, died No- 
vember 13. Mr. Lassiat was widely rec- 
ognized in the oil industry as a leading 
authority on catalytic processes. 


> Dr. Charles L. Nickolls, long-time 
member of the chemical engineering 
faculty at Oklahoma State University 
died November 21 after suffering 
a heart attack. He joined the Okla- 
homa State University faculty in 1920 
and retired in May, 1960. 


> B. L. McFarland, president of B. L. 
McFarland, Inc., prominent Midland, 
Texas, drilling contractor, died on De- 
cember 3. 


> J. C. “Jake” Minyard, River Con- 
struction Corporation, died of a heart 
attack at Weatherford, Texas, Novem- 
ber 4. 


> James A. (Billboard) Jackson, 83, a 
one-time railroad detective and min- 
strel performer, who became one of the 
acknowledged deans of Negro public 
relations men, died Nov. 15. He served 
as a special representative of Esso’s 
public relations department for 13 
years beyond the company’s normal 
retirement age. 


> Dr. R. P. Anderson, 73, former sec- 
retary of the American Petroleum In- 
stitute’s Division of Refining and a vet- 
eran of more than 20 years service to 
the oil industry, died Nov. 26 in West 
Chester, Pa., after a brief illness. 
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by oil men who have used all kinds of gauges 


The ten-gallon hat on the Marsh Mastergauge is worn 
as a crown of acceptance, an emblem of excellence... 
well earned through years of rugged oil country service. 

Just as kings ascend thrones through lineage, the 
Mastergauge was destined for “royal” acclaim the day 
it hit the drafting board. Because every product born 
at Marsh is “born to the purple.” 





For what other gauge has the Marsh heritage of 
Marsh offers 
Conoweld construction, the Marshalloy case, “‘coined”’ 
sector Mastergauge movement, “Recalibrator’’ adjust- 
ment, and optional Safecase protection plus. 


functional design innovations? Only 


That’s why we say the next great thing that happens 
in gauges will happen at Marsh. 


MARSH INSTRUMENT COMPANY, Dept. M, Skokie, Ill. 
Division of Colorado Oil and Ges Corporation 
Marsh instrument & Valve Co. (Canada) Ltd, 8407 103rd St. Edmonton, Alberta 
Houston Branch Plant, 1121 Rothwell St, Sect. 15, Houston, Texas 


= 


= 


“THE STANDARD 
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B. Ss. & W. MONITOR 


For continuous inspection of B.S.&W. 
content of crude being delivered from 
the separator and/or treating equipment 
to tankage or pipeline. If crude exceeds 
B.S.&W. specifications, MONITOR will 
actuate controls to reroute crude to stor- 
age or treaters. Adjustable B.S.&W. Limit 
Switch as weil as Operation Check 
Switches permit easy field checking. 
Widely used for LACT systems. 
Write for Bulletin 


CAPACITANCE 
PRODUCT ANALYZER 


For continuous recording of dielectric 
changes in any liquid stream 
For continuous recording of water con- 
tent in hydrocarbons 
For batch interface recording without 
sampling on product pipelines 

Write for Bulletin CP-758 


ELECTR-O-PROBE® 


For indication of high or low 

level in closed vessel 

For interface control in closed 

vessel 

May be adjusted to ignore foam 

and react to liquid or to detect 

presence of foam on liquid 

Model shown features compact, @ Contains hermetically sealed 
unitized construction with plug- DPDT relay to actuate alarm 
in components lights, horns, etc. 


Write for Bulletin B-06 
Si Aa’ oR 
MIC-O-FLEX SWITCH 


An electric, positive action float-type 
liquid level controller. Model CMEQ, 
shown, uses a Flextube® to actuate a 
micro switch. May be used as high 
or low limit switch to sound alarm, 
flash signal lights, start or stop fluid 
transfer pumps or operate control 
valves. Unaffected by extreme pres- 
sures and temperatures. 


Write for Bulletin CMEQ 
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VVVVVVVVVVVYV 
Laugh th Barney 


“There’s a baby born every minute in 
Philadelphia.” 
“Don’t look at me, I live in Pittsburgh.” 


ee 


“Don't marry him, he’s just an every- 
day sort of guy.” 
“What more could any girl ask for?’ 


’ 7 7 


Mother (entering room): “Well, | 
never.” 
“But mother, you must have.” 


yr? 


Officer: “Where was the money when 
it was stolen?” 
Girl: “In my stocking.” 
Officer: “Why didn’t you stop him?” 
Girl: “I didn’t know he was after my 
money.” 
7 7 7 
“Are you bothered by thoughts of the 
opposite sex?” 
“Not at all, I rather enjoy them.” 
7 7 si 
Voter to persistent candidate: “Why, I 
wouldn't vote for you if you were St. 
Peter himself.” 
Candidate: “If I were St. Peter, you 
would not be in my district.” 


$e @¢ PG 


Inflation is a state of affairs when you 
never had it so good or parted with it so 
fast. 

7 7 7 

The more you listen to_ political 
speeches, the more you realize that ours 
is indeed, the “Land of Promise.” 

7 7 7 

Wife: “I saw you winking at the girls 
down at the corner the other day.” 

Husband: “I wasn’t winking, that’s a 
busy corner and something got in my eye.” 

Wife: “Got into your car too!” 

7 7 7 

There’s nothing like the clanging of an 
alarm clock to remind you that the best 
part of the day is over. 


yr? 


“I'd move heaven and earth to be able 
to break 100,” sighed the new golfer. 

“Try heaven,” advised the caddy. “You 
have already moved all the earth.” 


7 


Groom: So you didn’t know that I 
wore a toupee and elevator shoes. 

Bride: No, but I don’t worry. I have 
a couple of surprises for you too. 


7 7 7 


First Girl: How do you make love? 
Second Girl: You don’t. You just stand 
still and defend yourself. 


7 7 7 


One office girl to another: “You'll like 
it here. Lot’s of opportunities for ad- 
vances.” 

7 7 7 

Here’s to the greatest gambler of all 
time — Lady Godiva. She put everything 
she had on a horse. 


7 7 7 


Toolpusher Ted says he knows he likes 
bathing beauties, especially now that he’s 
bathed one. 
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Jan. 20 — Natural Gasoline Assn. of America, 
Gulf Coast regional meeting, The Robert 
Driscoll Hotel, Corpus Christi, Texas. 


Feb. 2 — Petroleum Equipment Suppliers Assn., 
South Mid-Continent district Statler Hotel, 
Dallas, Tex. 


Feb. 5-10-— ASTM, Committee D-2 meeting, 
Benjamin Franklin Hotel, Po. 


Feb. 7 — PESA, Gulf Coast District, Shamrock 
Hilton Hotel, Houston, Tex. 


Feb. 14—PESA, Eastern District, Duquesne 
Club, Pittsburgh, Po. 


Feb. 14-15— NACE Short Course, Shreveport 
Section, Centenary College, Shreveport, Lo. 


Feb. 16— National Industrial Conference 
Board, meeting of board members, Waldorf- 
Astoria Hotel, New York City. 


Feb. 23-25 — Pipe Line Contractors Associa- 
tion of Canada, Empress Hotel, Victoria, 
British Columbia. 


Feb. 24 — Natural Gasoline Assn. of America, 
South Louisiana regional meeting, Lafayette 
Petroleum Club, Lafayette, La 


Feb. 26-Mar. 2 — Society of Petroleum Engi- 
neers of AIME, annual meeting, Chase and 
Park Plaza Hotels, St. Louis, Mo. 


Mar. 2— PESA, North Mid-Continent District, 
Mayo Hotel, Tulsa. 


Mar. 7 —PESA, Pacific District, Ambassador 
Hotel, Los Angeles, Calif. 


Mar. 8-10 — API Division of Production, South- 
ern District meeting, Captain Shreve and 
Washington-Youree Hotels, Shreveport, La. 


Mar. 13-17 — National Assn. of Corrosion En- 
gineers, annual meeting and corrosion show, 
Hotel Statler, Buffalo, N. Y. 


Mar. 15-17— Natural Gasoline Assn. of Amer- 
ica, 40th annuol convention, Baker Hotel, 
Dallas, Texas. 


Mar. 20-24— 12th Western Metal Congress 
and Exposition, Pon-Pacific Auditorium, Los 
Angeles, Collif. 


Mar, 22-24— API Division of Production, 
Southwestern District meeting, Cole Hotel, 
Albuquerque, N. M. 


Mar. 23 — National Industrial Conference 
Board, general session, Shamrock-Hilton 
Hotel, Houston, Texas. 


Mor. 27-29— Midwest Gas Assn., annual 
meeting and convention, Sheraton-Fontenelle 
Hotel, Omaha, Neb. 


Mar, 27-31 — ISA, 3rd Symposium on Temper- 
ature, Veterans Memorial Auditorium, Colum- 
bus, Ohio. 


Apr. 4-5 — Gas Compressor Institute, Liberal, 
Kan. 


Apr. 5-7 — API Division of Production, Mid- 
Continent District meeting, Mayo Hotel, 
Tulsa, Okla. 


Apr. 5-7 — Kansas Oil Men's Assn., Manage- 
ment Institute, University of Kansas, Law- 
rence, Kan. 


Apr. 9-11 — 14th Annual Midwestern meet- 
ing, Society of Exploration Geophysicists, 
Oklahoma City. 


Apr. 17-19— ISA, 7th National Symposium, 
Shamrock-Hilton Hotel, Houston, Texas. 


Apr. 18-29 — Southwestern Gas Measurement 
Short Course, University of Oklahoma, Nor- 
man. Okla. 
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ELIMINATE 
PULSATION 
AND NOISE 
WITH BURGESS-MANNING SNUBBERS 


Burgess-Manning Pulsation Snubbers are the most effective 
control measures available to eliminate pulse-induced vibration. 
Equipment performs better, operating and maintenance costs 
are reduced, breakdowns and repairs are fewer, and even 
structural damage to buildings and foundations is prevented. 
Similarly, when a Burgess-Manning Silencer is installed to elimi- 
nate excessive noise, employees work more efficiently, with fewer 
accidents and errors, production is usually increased, and a 
plant’s labor and community relations are improved. @ If noise 
or vibration from the intake or discharge of internal combustion 
engines, blowers, turbines, compressors, gas or steam vent 
valves, pressure regulators, and similar equipment is a problem 
with you, contact Burgess-Manning. Nowhere in the world will 
you find a company better qualified, with more experience, a 
better engineering background, and a wider range of products 
for noise and pulsation attenuation. Pictured: Burgess-Manning 
Pulsation Snubbers, Filter-Silencers, and Exhaust Silencers on 
gas-driven compressors in petroleum pipe line station. 


SALES Oakland e Los Alamitos, Calif. e Denver 
Bellevue, Wash. e Charleston, West Va 


ENGINEERING Libertyville, Ill. © Odessa, Tex. » Dallas 
REPRESENTATIVES Houston e Shreveport « Tulsa e Detroit 

Chattanooga « Ames, lowa e Kansas City 

WORLD-WIDE Cleveland e St. Louis « Decatur, Ga. 
Elizabethton, Tenn. « Chicago e Boston 
Pittsburgh e Buffalo « New York City 
Montreal e Toronto e Calgary 
Edmonton e Mexico City « Milan e Rome 
Hinckley, Leics., England e The Hague 
Paris e Frankfurt/Main e Braunau/inn 
Madrid e Vienna e Algiers 


“\, MMM BURGESS-MANNING COMPANY 


Engineering People General Offices: 9241 Sovereign Row, Dallas 7, Texas 
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The only industrial 
computer with 
alitomatic priority 
anlalysis after each 
instruction... . 


RCA110 


Along with its “‘battleship” construction, ultra high- 
speed and maximum accuracy, the RCA 110 pro- 
vides a critically important control function not 
available in any other industrial control computer 
...it automatically responds to off limit or emer- 
gency situations and handles them on a priority 
basis .. . with a complete analysis of priority after each 
instruction! This eliminates the delay between the 
occurrence and the recognition of an emergency 


condition. 


Not only will the RCA 110 correct the most urgent 
situation first, but if more than one trouble-spot 
should occur at the same time, it automatically 
appraises the urgency of each and handles it in turn. 
Result—better control, programs are easier to write, 
memory space is conserved, and computer free time is 


automatically assigned to self-checking routines. 


From its very concept the RCA 110 was designed 
not as a “‘package”’ but as a total system—which 
can be tailored to the exact data control needs of 
each user. In making your feasibility studies we 
invite comparison with all other electronic industrial 


computer systems. 


E-14 FOR FURTHER INFORMATION ON 


ELECTRONIC INDUSTRIAL 
COMPUTER SYSTEM 


For complete information write: Industrial Computer 
Systems Dept., Electronic Data Processing Division, 
RADIO CORPORATION OF AMERICA, 
21 Strathmore Road, Natick, Mass. 


COMPARE THESE PERFORMANCE SPECS 


Speed—including access time and staticizing, adds in 
56 microseconds, multiplies in 728, divides in 868. 
Instructions—one address (limited two address), 7 
indexable address modifier registers, 71 wired-in in- 
structions. Number System—fixed point, binary or 
binary coded decimal. 24 bit word length, word time 
28.89 microseconds. Working Storage—magnetic core, 
coincident current, variable in size from 256 to 4096 
words, 8 high-speed input-output registers, clock fre- 
quency 936 kilocycles. Bulk Storage— magnetic drum, 
3600 rpm, 4096 to 51,200 words, 8.3 milliseconds 
average access time, 200 kiloeycle transfer rate, up to 
12 buffer tracks for input-output. Size—82” high, 34” 
deep, 105” long. Typical Power Input—5kva, 220 volts. 
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The Most Trusted Name 
in Electronics 


® RADIO CORPORATION OF AMERICA 
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Apr. 24-27 — AAPG-SEPM and Rocky Moun- 
tain section AAPG, annual meeting, Denver- 
Hilton Hotel, Denver, Colo. 


Apr. 26-28 — API Division of Transportation, 
pipeline conference, Chase-Pork Plaza Hotel, 
St. Louis, Mo. 


Apr. 28 — Natural Gasoline Assn. of America, 
Oklahoma regional meeting, loke Murray 
lodge, Ardmore, Okla. 


May 1-3— API Division of Marketing, Fuel 
Oil Committee meeting, Grand Hotel, Point 
Clear, Ala. 


May 1-3 — AIME, Council of Engineering So- 
ciety Secretaries, Hotel Roosevelt, New York 
City. 


May 1-4—/7th National Aero-Space Instru- 
mentation Symposium, Fort Worth, Tex. 


Mey 3-5 — API Division of Production, Rocky 
Mountain District meeting, Gladstone Hen- 
ning Hotel, Casper, Wyo. 


May 4-5 — Society of Petroleum Engineers of 
AIME, oil recovery conference, Midland, 
Tex. 


May 8-11 — API Division of Refining, midyeor 
meeting, Rice Hotel, Houston, Tex. 


May 8-12 — API Accident Prevention and Fire 
Protection meetings, Statler Hilton Hotel, 
Detroit, Hil. 


May 11-12 — API Division of Production, Pa 
cific Coast District meeting, Biltmore Hotel, 
Los Angeles, Calif. 


May 16-19 — API Division of Marketing, mid- 
yeor meeting, Americana Hotel, Miami 
Beach, Fla. 


Four Fine Facilities 
in PITTSBURGH 


ALLEGHENY MOTOR INN Opposite Greater 
Pittsburgh Airport. 60 air-conditioned rooms, tile 
bath, TV, phone. Year-round swimming pool 
Courtesy car to and from airport 

AMherst 4-7790 ies 


HOTEL PITTSBURGHER In the heart 
of the Golden Triangle. 400 outside 

* rooms, bath, TV, radio, air-conditioning. 
General Forbes Lounge & Dining Room. 
ATlantic 1-6370 


=" 


JACKTOWN MOTOR HOTEL | mile west of 
Irwin Interchange on Route 30. 60 air-conditioned 
rooms, TV, telephone, combination tile bath. Facil: 
tres for dining and group parties. UNderhill 3-2100 


HOTEL PITTSEURGHER 
MOTEL Opposite Greater Pitts- 


"Teletype Service. Tele 
phone any Knott-Hotel. All 
Knott Hotels and offices in 
U.S. connected by teletype 
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May 18—National industrial Conference 


Board, general session on economics, Wal- 
dorf-Astoria Hotel, New York City. 


May 19 — Natural Gasoline Assn. of America, 


Permian Basin regional meeting, Lincoln 
Hotel, Odessa, Tex. 


May 21-24 — API Division of Transportation, 


midyear highway conference, Bellevue Strat 
ford Hotel, Philadelphia, Pa. 


May 25-26 — AIME, 7th annual Rocky Moun 
tain Petroleum sections, joint meeting, Salt 


lake City, Utah. 


CLASSIFIED 





ADVERTISING SALES 
OR PROMOTION 


Trainee for leading oil, gas, petro/chem 
publications. Must be personable, intelligent, 
tactfully aggressive. He could be a graduate 
in advertising, marketing, journalism, or a 
petroleum, mechanical or chemical engineer 
presently employed in the oil-gas industry. 
Writing aptitude important. Excellent oppor- 
tunity for young man of right qualifications. 
Apply by letter and resume to P. 0. Box 1589, 
Dallas, Texas, sending qualifications, telephone 
number and photo. Replies will be held in 
confidence. 











GENERAL MANAGER AVAILABLE 
Background includes planning, survey direc- 
tion, appraisal; location, drilling and develop- 
ment of reserves; design, specification and 
purchase of equipment; selection and train- 
ing of technical and administrative person- 
nel. Box 2105, The Petroleum Engineer, P. O 
Box 1589, Dallas 21, Texas 








GRADUATE PETROLEUM RESERVOIR 
ENGINEER WANTED 
by independent exploration and 
producing company operating in Rocky 
Mountain area. Requirements: Age 
25-35. Minimum three years’ experi- 
ence in reservoir engineering, including 
reserve evaluations of producing oil 
and gas properties. Salary open. Appli- 
cants submit details of education, 
experience and salary desired to Box 
6953, The Petroleum Engineer, P. O. 
Box 1589, Dallas 21, Texas. 











MANAGER, DESIGN ENGINEERING 


Large midwestern natura! gas company will 
employ a graduate, professional engineer for 
this position. He must have at least 10 - 15 
years’ experience in compressor, process and 
pipeline my 8-65 years’ fully responsible 
supervision of such work is required. 

This is an excellent opportunity for 
rewarding work and personal development. 
Stock purchase, pension and other employee 
benefit plans are excellent. Age limit 45. 
Send your inelud- 
ing salary requirements. Box 6810, The 
ga Engineer, P.O. Box 1589, Dallas 

» exes. 























AIR-COOLED 
ENGINE BARGAIN! 
Wisconsin Heavy Duty Model VF4. Priced 
at % original value. 25HP @ 2400 RPM, 
4 Cylinders. 4 Cycle with 2 to 1 reduction 
gear. Top operating condition, less than 3 
years old. CHEMICAL EXPRESS COM- 
PANY, RI8-5571, 300 Simons Bidg., Dallas 1 








For dependable 
field service - 


SPECIFY 
AMERICAN’ 
EDLE VALVES 











Handle the toughest 
meter manifold jobs 
and corrosive field 

services. Eliminate gland leaks. 











Teflon-packed forged steel American® Needle 
Valves deliver year ‘round dependable service 
—stand up under all conditions. Stainless or 
carbon steel precision machined valve bodies 
are ideally suited for welding. Stainless steel 
centerless-ground valve stem design makes it 
simple to repack valves under pressure. 


Standard valves are design rated for pressures 
to 5,000 psi at 70°F. Upon request, assembled 
valves are hydrostatically tested to 10,000 psi 
(twice rated working pressure) and individually 
inspected, Valves are also furnished with 
graphite-impregnated asbestos packing for 
temperatures above 450°F. 

Angle or straight patterns—screwed or union 
bonnets. 


Ask your American Meter representative for 
full details. 


AMERICAN 


METER com PANY 


General Offices: 
Philadelphia 16, Pa. 
Sales offices in principal cities. 


FOR FURTHER INFORMATION ON iz 15 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD is 





OLD OIL NAMES DISAPPEAR 
UNDER STREAMLINING 


MAX B. SKELTON, Associated Press 


A NUMBER of names long familiar to 
motorists are disappearing from the 
nation’s highways. 

Names on thousands of service sta- 
tions are being changed under stream- 
lined reorganizations by parent com- 
panies. 

Disappearing from the facades of the 
retail outlets are such oldtimers of the 


e No vehicle installation required. « Inexpensive 


highway as 67-year-old Carter Oil Com- 
pany, 61-year-old Magnolia Petroleum 
Company and 49-year-old General 
Petroleum Corporation. 

Others include Esso Standard Oil 
Company and Pate Oil Company. Utah 
Oil Refining Company soon is to join 
the list. 

Objectives of the streamlining in- 


Talk from mobile 
unit into any 
telephone anywhere 
in the world— 
through the... 


Couples 


two-way 
radio with 
telephone 


A CARTERFONE connected to your 
base unit will couple all mobile units 
to the regular telephone instrument 
at your base station. Completely auto- 
matic switching will allow mobile 
units to conveniently telephone cus- 
tomers, branch offices, service firms, 
family or anyone else who can be 
reached by telephone. 


one CARTERFONE at base 


station serves every unit on system. e Entirely automatic. « 100% transistorized. 
e Auxiliary speaker included. e Serves all types of two-way radio systems. 


Ask your 2-way 
radio dealer for 


Cartter 





demonstration or 
send for FREE 
literature. 


ELECTRONICS CORPORATION 


P. O. BOX 8054 DALLAS 5, TEXAS 


clude uniformity across the nation in 
both name and appearance. 

Long standing color schemes are 
giving way to new station colors in 
many areas. Even gasoline brand names 
are being changed in some areas. 

Practically every state will be affected 
in one form or another by the time the 
reorganizations already announced are 
completed. 

Programs launched last year by 
Socony Mobil Oil Company and Stand- 
ard Oil Company (New Jersey) are 
well advanced. A broad reorganization 
by Standard Oil Company (Indiana) is 
to become effective January 1. 

Socony Mobil placed all its domestic 
operations under one division, Mobil 
Oil Company. This wiped out Magnolia 
and General Petroleum and gave Mobil 
retail outlets in 46 states. 

Jersey Standard wiped out Carter, 
Esso Standard, Oklahoma and Pate by 
placing all its producing, refining and 
marketing under Humble Oil & Refin- 
ing Company. This put the new Humble 
in business in 38 states. 

Indiana Standard plans to become a 
parent company exclusively by placing 
its refining, transportation and market- 
ing operations and those of Utah Oil 
under another wholly-owned subsidi- 
ary, American Oil Company. American 
Oil’s operations will extend into 46 
states. 

These reasons were given for the 
streamlining: 

Socony Mobil 
tense competition . . 
save executive time and company ex- 


“increasingly in- 
. coordination will 


pense.” 

Jersey Standard “with such in- 
tense competition you have to become 
more efficient.” 

Indiana Standard 
a common appeal to motorists and 
other customers from state to state and 
greater flexibility in operations.” 

Both Indiana and Jersey faced prob- 
lems resulting from the 1911 court rul- 
ing dissolving the old Standard Oil 


“development of 


Trust. 

Indiana Standard has the right to 
exclusive use of the Standard name in 
15 Midwest states. It plans to continue 
to use and protect the name by market- 
ing in the Midwest through a Standard 
Oil division of American Oil. 

The court order prevents Jersey from 
using the Standard name in competition 
with such companies as Standard of 
Indiana, Standard of California and 
Standard of Kentucky. 

This complicated Jersey’s search for 
a name to use coast-to-coast. A decision 
to place the name Humble on the fac- 
ades of over 22,000 stations in 38 states 
was not made until early August. * * 
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r! i ¥ ) 
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Tommy Knobloch 
Great Bend, 
Kansas 


Harold Brown 
Casper, 
Wyoming 





Great Bend « 


H. B. Smith 
Edmonton, =e 
Canada * pampa ® & & Seminole 
lindsay 


Dave Kelley 
Anaco, 
Venezuela 


D. C. Jordan 
Tulsa, 
Oklahoma 


Pumping unit value is only as good as the service that stands 
behind it. This is why Cabot maintains convenient ‘Round the 
Clock service centers throughout the oil industry . . . service cen- 
ters with complete stocks of Cabot parts and manned by factory 
trained personnel. This is your 24-hour-a-day guarantee that 


Cabot will deliver dependable pumping. ca:: vour sau man 


What's Ahead in 1961 and Beyond 


D. M. Lawrence 
General Service Mgr. 
Pampa, Texas 


Raymond Johnson 
Pampa, 
Texas 


Louis Sears 
Odessa, 


Texas 


Enid Duggins 
Houston, 
Texas 


Jim Morrow 
Seminole, 
Oklahoma 


CABOT CORPORATION 
MACHINERY DIVISION 
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New Tool Added For Standard Completions 


Pow-R-Frac, a moagley-saving wireline fractur- 
ing service, has been added to Welex’s STAND- 
ARD WELL COMPLETION services. 


Designed for use in cased or uncased holes 514” 
and larger, Pow-R-Frac saves you money by: 


1. Reducing usual fracturing expenses; or 


2. Frequently eliminating other fracturing 
expenses entirely. 


This is another exclusive Welex service for well 
completion work. 


For years Welex has led in offering the most 
complete selection of services for standard com- 
pletions, as well as other types of completions. 


Today Welex’s Super Dyna-Jet*, one of the 
standards of the industry, is the finest perforating 
gun available. Other Welex “standards of the 


industry” for standard well completions include 
Link-Jet* and Torpedo-Jet*. 


Welex also offers the most complete choice of 
auxiliary services for standard completions: 


e Gamma-Neutron Surveys 
e Correlation Gamma Surveys 
e Wireline Bridge Plugs 
e Production Packers 
e Welex Bear Gun 
e Squeeze Cementer 
e Flowmeter Surveys 
e Jet Pipe Cutter 
No other company offers such a complete 
package. 
These services, coupled with Welex’s years of 
experience in every type of completion, make 
Welex your best choice every time. 


WELEX 


A Division ot Halliburton Company 


General Offices: 1728 Old Spanish Trail, Houston, Texas 


*Trademark of Jet Research Center, Inc. 








Of Things To Come... In Oil 


MISCIBLE WATER RESEARCH FOR IDEAL INJECTION FLUID will 
open new recovery avenues. Study of miscible drive projects to 
date shows economic and operational advantages of a miscible 
water to cut costs and improve percentage of oil recovered. Any 
developments will benefit waterflooding as well if cost is not too 
great. 


FURTHER REDUCTION IN DRILLING COSTS will be achieved through 
closer coordination and programming of every well operation. 
Savings to be achieved not only in exploration wells, but biggest 
cost reduction will come in careful planning and immediate appli- 
cation of known factors and improved technology to subsequent 
development wells. Look for much closer coordination and 
cooperation between contractor and producer. Turnkey drilling 
will be limited to few applicable areas and is not a cure-all. 


NATURAL GAS INDUSTRY WILL CONTINUE TO GROW at a rate 
which it hopes will duplicate the last decade’s growth. Presently 
the nation’s fifth largest industry in terms of plant investment, the 
$23-billion dollar gas industry supplies 30 percent of U.S. energy 
requirements. Industry output increase of 80 percent by 1975 is 
planned to meet estimated energy requirement increase of 72 
percent by that date. 


DOMESTIC PRODUCERS MUST FIND 45 BILLION BARRELS of oil in 
the next 10 years to meet demands of the 1960’s and provide 
adequate reserves, says the president of the Independent Petroleum 
Association of America, Col. Alvin C. Hope. This is equivalent 
of all petroleum liquids discovered in the first 82 years of the oil 
industry. This record must be met, Hope pointed out, in the face 
of continuing efforts by critics and opponents of sound national 
oil and gas policies. 


SAHARAN CRUDE OIL PRODUCTION WILL RISE from approximately 
7,500,000 bbl in 1959 to approximately 165,000,000 bbl in 1963, 
L. D. Welch, chairman of the board, Standard Oil Company of 
New Jersey, estimates. Welch does not foresee, however, that this 
production will disrupt the Western Market since rapidly growing 
demand in Western Europe should be able to accommodate most 
of the production. Major oil companies have already contracted 
much Saharan crude for their European business. 





You save drilling dollars with a Baroid Mud Program 





THE MUD PROBLEM AND ITS SOLUTION 


INVERMUL 


When the problem is selecting an oil-base emulsion 
mud to protect formations against water damage, 
INVERMUL is the answer. INVERMUL invert emulsion 
mud prevents water damage to formations, is easy 
to make up and maintain and has high tolerance 
against contaminating water base mud. 

In Sublette County, Wyoming a well was drilled 
to 9323’ with conventional mud. Surface casing only 
was set at 506’. Hole from 506’ to TD was drilled 


waTen-ease 


EMULSION EMULSION 


SETTER 
COMPLETIONS 


WATER DAMAGE 
TO FORMATIONS 
MINIMIZED 


INFORMATION ON 
SEE READER SERV 


FOR FURTHER 
ADVERTISED PRODUCTS 


with 7%” bits. At a depth of 9,323’ caliper survey 
showed that the hole had enlarged to an average of 
12” diameter. Operators wished to protect the deeper 
Mesa Verde formation against filtrate water damage. 

INVERMUL, oil base emulsion mud, was selected 
to best accomplish the objective. The result was 
trouble free drilling to Total Depth of 11,564’. 

INVERMUL is a concentrated emulsifier for mak- 
ing stable water-in-oil emulsion muds using either 
crude or refined oils. INVERMUL mud is an outstand- 
ing example of how Baroid’s new streamlined, inte- 
grated program gives you engineered drilling mud to 
meet the most difficult drilling problems. 





D 


n7yA 


BAROID DIVISION 


orrices r o 





i 


NATIONAL LEAD COMPANY 


Texas 








MAIN sox ‘e676, HOUSTON ‘. 


*Registered Trademark of Baroid Division National Lead Company 
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Franks Explowr oe 


NOW 
ULLY 

FIELD 

PROVEN. 


When the Franks Explorer was first introduced to the 
well servicing industry some two years ago it received 
immediate acceptance from many contractors. Others 
assumed a wait-and-see attitude. Why? Because the 
Explorer was a totally new concept — a self-propelled 
unit primarily designed as a servicing 
and workover rig, and mounted on a ; 
rugged carrier for secondarily designed ¢ 
to over the road travel. Here was the 
promise of new speed, more horsepower, 
greater flexibility. The ‘‘wait-and-see” 
groups settled back to watch. 


TT = men . 
AND WHAT DID THEY SEE? 

Within two short years they saw the Franks Explorer 
outsell all competition. They saw themselves joining 
that first group of contractors who accepted the Explorer 
immediately — who knew Franks’ reputation for build- 
ing good equipment and for delivering what is promised. 
If you're still from Missouri, ask the man who owns a 
Franks’ Explorer. Or, better still, call your Franks’ repre- 
sentative for all the details. 


Worth more when you BUY 
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CABOT CORPORATION 


MACHINERY DIVISION 


Worth more when ‘you TRADE ‘EM 


FOR FURTHER 


INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





W. Cc. , 4 
NORRIS 








Nickel-Chromium-Moly- 


Carbon-Manganese fully 


normalized. For heavy 
duty where corrosion is 
not a major problem. 


bdenum Steel, normal- 
ized and tempered. For 
extremely heavy duty in 
medium corrosive fluids. 


Carbon-Chromium- Mo- 
lybdenum Boron Alloy, 
normalized and temper- 
heavy duty 
pumping in non-corro- 
sive or inhibited fluids. 


Nickel-Molybdenum A\I- 
loy. Normalized and 
tempered. For heavy 


TYPE] 


duty pumping in medi- ed. For 


um corrosive conditions. 
Write for prices and complete literature today! 


BUY FROM YOUR NORRIS DISTRIBUTOR 
W. C. NORRIS DIVISION 
NORRIS TOMs) ) CORPORATION 
QUALITY P.0.BOX 1739 * TULSA, OKLA. 


SUCKER RODS 
POLISHED RODS - COUPLINGS BRANCHES: Great Bend, Hous- 
ton, Kilgore, Odessa, Wichita 
Falls, Salem, Casper, Farmington 
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TAS EMUISIHER cuts $7675 
Hom Mississippt Drilling Costs 


Savings in bits and rotating hours on Arkansas DRILLING RECORD COMPARISON 


Fuel Oil Corporation's R. L. Everett No. 1 in Ri fai 
Magee Field, Mississippi, cut contractor’s drilling No.1 


costs $2.53 per foot, based on $50 per rotating Trimulso Emulsion Caustic-Quebracho 
hour, when compared to the company’s previously 5,050-12,857 4,955-12,403 7 025 


drilled Lavon Womack No. 1. Both wells were aoe 


drilled in the same field and under almost identi- 
cal conditions . . . except for the mud employed. ’ 
Whereas the comparison well was drilled with a 7 - 


caustic-quebracho mud of higher weight and 


viscosity, R. L. Everett No. 1 utilized a low- , / ' 
solids oil-in-water emulsion made with an Atlas my 315 6450 


emulsifier. 


Operator, Arkansas Fuel, and contractor, Larco - 

Drilling Company, attribute extended bit life and : me = cavo 
increased penetration rate directly to the drilling are 80 to 130 nee 

fluid. Bit Size 9% 


Pump Size 1-16” 1-20” 1-16” 
Liner Size 6 6% 


ATLAS EMULSIFIERS IMPROVE A GOOD DRILLING FLUID 
Because Atlas oil-in-water emulsion muds 
provide better oil action, they improve hole 
conditions, extend bit life, and increase 
penetration rates. 


Better Hole Conditions. Atlas oil emulsion 
decreases torque as much as 50% ... the 
hole is kept cleaner and pump pressures 
are correspondingly lower. There is less 
danger in lost-circulation and low-pressure 
zones. 
ee NY Longer Bit Life. Atlas oil emulsion prevents 
J rilling \\yjilk balling, provides better cutter and bearing 
lubrication. Greatly extended bit life re- 
ene eee duces bit costs, reduces rig hours lost to 


roe 


AR wages Seuane trip time. 
Ee Faster Drilling Rates. Atlas oil emulsion 
at COVE BARIUM CORP makes more feet of hole per hour. Oil lu- 


HOUSTON, TEXAS brication combines with improved hole 


3 _ we A 


a=) condition to increase drilling rates in com- 
petent and troublesome formations. 


Aquaness 
CHEMICALS 
ATLAS POWDER COMPANY 


Aquaness Department, Atias Powder Company 
P. O. Box 21072 + Houston 26, Texas 











Whether youre putting new wells on the pump 
... OF keeping old wells producing 


. it’s mighty comforting to know that your nearby Oil Well Supply store can load 
out everything you need—emergency-fast when necessary. 

From pumping unit and prime mover to the perforated nipple on the bottom of your 
tubing string, “‘Oilwell”’ stores are stocked with the finest producing equipment .. . in 
the types and sizes that are right for the territory it serves . . . as well as the hundred- 
and-one fittings, small tools and miscellaneous hardware that are needed for day-to-day 
maintenance of pumping leases everywhere. 

Best of all, our store men and field engineers are well-informed on the latest practices 
and supplies . . . are glad to share this information with you while taking care of your 
requirements. 

So stop by your “Oilwell” store whenever you need supplies, and let us show you how 


well we are prepared to help you keep your lease in tip-top working order. 
USS and “Oilweil”’ are registered trademarks 


Oil Well Supply 
Division of 
United States Steel 


Executive Office: Dallas, Texas 
Export Office: 30 Rockefeller Plaza, New York 20, N. Y. 
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Trinity Lite-Wate cement 


has done what the operator set out to 
do in over 1500 wells in the past year. 


HERE ARE THREE: 


ST. CHARLES PARISH, LOUISIANA 


Cemented 95-inch surface casing in 15-inch hole, badly washed 
out. 12.5-pound slurry returned to 25 feet from surface, using 
13.5-pound slurry for tail in. Nippled up after 12 hours... 
drilled out of 954” in 26 hours... tested with 3500 Ibs. per 
square inch. TRINITY LITE-WATE all the way. Job successful. 


In the range of lightweight cement slurries, TRINITY 
LITE-WATE produces a slurry which is: 


. Sulfate resistant for lasting casing protection. 
. Remains impervious to migrating fluids. 

. Light enough to circulate. 

. Strong enough for any casing seat. 

. Strong enough to permit hydraulic fracturing. 
. Easy to mix, easy to pump. 


=— 
we 
3 
mn pm 


ee ome 


EARLY | 
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FOR FURTHER INFORMATION ON 
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TRINITY LITE-WATE can be used in most 
wells by just adding water. For special con- 
ditions it is compatible with accelerators, 
retarders, LWL agents and some other addi- 
tives. For complete laboratory data call your 
local Trinity Representative or write Dallas 
Office, P. O. Box 2698 or phone Riverside 
2-8111. 
75 lb. Dry Volume per cubic foot 


‘. Be oo S's oe 


PORTLAND CEMENT Division 


GENERAL PoRTLAND CEMENT COMPANY 
ee 
Cf DALLAS- FT.WORTH: HOUSTON 
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PRESSURE MAINTENANCE INJECTION, 
WATERFLOOD, SURFACE, SUBSURFACE, & OFF- 
SHORE DISPOSAL REQUIRE CLEAR, CLEAN WATER 


The problem is to treat effluent or produced water 
so that it will be harmless to equipment, underground 
formations, and wildlife and watersheds—a problem 
made tougher by the fact that no two water treating 


problems are alike. 
Flexibility and adaptability of BS&B’s extensive line 
of Aqua-Kleener units enable you to match up a variety 
of solutions with the variety of water treating prob- 
lems encountered, from an installation composed of 
a single filter and storage tank to complete open 


and closed systems. 
£m, 


THE BS&B AQUA-KLEENER LINE: 
Treaters, Oil Skimmers, Free Water Knockout Tanks, Back- 


wash Tanks, Filters, Filta Wash Tanks, Phanto-Matic Back- 
wash Controllers (for automatic filtering), Aerator/De- 
Tanks, Bolted Steel, 
mis” 


gasifiers, Raw Water Treating 
Welded Stee/, Wood or Poxyg/as 
Ask your local representative for full infor- 
mation or write to BS&B, Dept. 
P.O. Box 1714, 


1-Cl 
Oklahoma City, Okla. 


torage Tanks. 


Brack, Sivaics s Bryson 
EDMONTON ° THE HAGUE 


PARIS 





LONDON ° 


UKLAHOMA CITY 
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i wilt YOUR DRILLING DOLLARS GO FURTHER WITH 
ie 


FIELD PROVEN 
CONTINENTAL-EMSCO “D” Series Slush Pumps 


No wasted dollars here. Low weight of these pumps cuts trans- 
portation costs .. makes them easier to handle around the rig for 
faster spudding-in. Lightweight steel plate construction replaces 
bulky, heavy castings. 

Maintenance downtime is greatly reduced. Daily adjustments are 
not necessary. Lubrication is completely automatic, and greasing 
is not required. Patented “exposed” liner design helps prevent 
liner washouts, since packing leaks can be spotted immediately 
.. long before damage can be or has been done. 


Seven models help cut initial investment by providing a range of 
sizes to meet all drilling conditions at the lowest possible cost. 


High performance of “D” Series pumps .. proved by years of 
drilling in the oil fields of the world .. assures penetration at its 
fastest rate. 


MANUFACTURED AND 
SOLD WORLDWIDE BY 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
. Worldwide 


CONTINENTAL-EMSCO COMPANY © A Division of The Youngstown Sheet ond Tube Compeny © Genero! Offices: Dollas, Texas 
Division: 30 Rockefeller Ploze, New York, N.Y. © Continental-Emuco Compony Limited © Genera! Offices Colgery, Alberta, Conode 
Venezvelo © Plants: Houston ond Garland. Texas, St. Albans, Herth. England © Representotive: in All Principal Ov! Fields of the World 





Experience as old as this Century 


DESIGNS AS MEWAS THIS VEAR! 


50,000 TTT ae Packers Pace the 


Progress of a Great Industry 


Texas Iron Works’ experience in 
packers dates back to the turn of the 
Century and the time when packoff 
was obtained by such ingenious 
means as a boot full of dry beans 


or a frayed canvas sleeve bunched 


‘ 
f 
y 
! 
Fr 


up around the liner. The industry has 
come a long way since those days of 
inspired if sometimes unpredictable 
improvisation . .. and T-I-W has paced 


its progress all the way. Today a 





leader in the constant improvement 
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5/0 COmt TO EuPAND AvORER 


of oil recovery equipment, with such 
tools as the Dual String Pin Packer 
shown here, T-l-W confidently faces 


(Att SAPS READ ‘0 EXPAND 


the next Century of oil production 


progress. 


PACKERS FOR EVERY PURPOSE 


Multiple String Packers © Hook Wall Packers 
Liner Hangers ® Liner Hanger Packers 
Liner Packers * Set Shoe Assemblies 
Liner Setting Assemblies i Early T-LW Wall Packer : Write today for 
Back Pressure Valves * Hydraulic Hold-Downs ; a introducing release complete details 
Tension-Type Tubing Anchors A il: Zz. Bier ee ov gi 9m 
Tension-Type Packers N 3 Automatic Bottom. 


(0 Tn SPORES TO PRtvENT TumnING 








TEXAS IRON WORKS 


Manufacturers of: T.1.W. Portable Rigs . . . T.1.W. Safety Joints . . . T.1.W. Rotary and Casing Slips ... . T.1.W. Grief 
Stem Safety Valves .. . 1.1.W. Packers for every purpose . . . T.1.W. Pump Chambers . . . T.1.W. Mudmixers 
. « » and many other oi! field tools. 





GENERAL OFFICE and MAIN PLANT: 1401-1423 Maury Street, P. 0. Box 16068, Houston 22, Texas 
Other Shops at Victoria and Corpus Christi 

EXPORT REPRESENTATIVE: Val R. Wittich, 30 Rockefeller Plaza, New York, N. Y. 

IN VENEZUELA: Oilfield Sales & Service, S. A.,Anaco & Maracaibo 

IN CANADA: Garrett Oi! Tools, Ltd., Edmonton, Alberta 





41. Quickest acting, most responsive 
air clutch available! 


2. Finger tip control! 


3. Built-in quick release valves! 
(Optional) 


4. Requires minimum volume of air! 
§S. No adjustment necessary! 


6G. Internally ventilated — cooler 
operation! 


7. Operates at air pressures 
up to 140 psi! 


8. Most compact! 


9. |Interchanges with and can be used 
to replace Dodge or other 
mechanical clutches in existing 
installations. 


10. Available from stock in single and 
double plate types. Capacities from 
8.5 to 460 hp at 100 rpm at 80 psi. 


LL 


NEWER! | 2 ee i 


‘ 


I 
" 


DODGE 
of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER 
at : —your local Dodge Distrib- 
utor. Factory trained by 
Dodge, he can give you 
valuable help on new, cost- 
saving methods. Look under 
“Dodge Transmissioneer”’ 

in the white pages of your 
telephone directory, orin the 
yellow pages under ‘Power 
Transmission Machinery.” 
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This air clutch, engineered to modern needs, provides 
maximum torque capacity in minimum space. Its operation 
requires less air, resulting in amazing sensitivity. It gives 
the operator split-second control—from “inching” to full 
engagement. Quick-release valves are built into the clutch 
itself, as optional equipment, for instant disengagement 
where such service is required. 


The unique design of Air-Grip places the air seal disc at 
the end farthest from the pressure plates, which generate the 
heat inherent in clutch action. This combined with automatic 
internal ventilation, insures cooler operation and longer life 
under severest service. Call your local Dodge Distributor, 
or write for Bulletin. 


DODGE MANUFACTURING CORPORATION 
7900 Union Street, Mishawaka, Indiana 


FOR FURTHER INFORMATION ON B-1 3 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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eS eee M'Callough 


“DENSITY FROM CEMENT. cu 
eee COUNTS/SECOND 


JRVE ‘INCREASES. 
ee 
NUCLEAR 


CEMENT LOG 


with Scintillometer 
—lets yu SEE 


your cement column 








Here's an improved cement locating log 
that accurately “pictures” the cement 
column in your well. It will identify the 
presence of the cement column, confirm 
the quality of the job, locate cement tops 
indicate uncemented sections and possibly 
detect channeling. It is equally effective 
in new wells or in old wells of any age 

The McCullough Cement Log records 
a curve which reflects the density of the 
material behind the casing. Thus, the 
location and characteristics of the cement 
column, when it differs in density from 
the displaced fluid, can accurately be 
determined. 

This log is usually run on the same trij 

CEMENT Tor into the well with other nuclear well 
surveys, thus requiring no extra rig-time 
In fact, the cement curve can be one of 
six separate logs, all revealing different 
down-hole information, that may be 
obtained on a single run without coming 
out of the hole. Also, it is very economical 
price-wise, when run in combination with 
other nuclear logs. 

Proved thoroughly effective on hun 
dreds of jobs, the McCullough Cement 
Log is being adopted as standard pro 
cedure for determining the effectiveness 
of the primary cement job, checking 
squeeze jobs and for use in future 


workover or remedial operations. 


The Cement Log shown at the left is made 
up of sections of an actual log run in 51/2 

OD casing from 3800’ to surface. All infor- 
mation shown is exactly as it appeared on 


the original log. 


| M'Cullough 


TOOL COMPANY 
Los Angeles « Houston « Edmonton 


Cable Address: MACTOOL 
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ADVERTISED PRODUCTS. SEE READER SERVICE CARD 








“A great step forward 
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Dear Mr. Street: 
savin its. joo Ft. wells ' WHELAND PLANETARY 
, operato! " ’ 
f constant ee HP-16000 PUMP 
onar Duplex Power Slush Pump 
7%" x 16", 600 H.P. at 65 RPM 


stantly © 
We are now 
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tary gears, 
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Wheland HP-16000 

Planetary Pump owned by 

Oil Production Maintenance, Inc., 
on location in the 

Gulf Coast area. 
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ROTARY DRILLING MACHINERY 





T be & WwW Ho E L A N D Cc ie) M PA N y DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.—Main 


Office: Wichita Falis, Texas * HOUSTON OlL FIELD MATERIAL COMPANY, 
CHATTANOOGA, TENNESSEE, U.S.A. INC.—Mai 
.—Main Office: Houston, Texas. 


DRAW WORKS e« SLUSH PUMPS e¢« ROTARIES EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broadway, 
CROWN BLOCKS « TRAVELING BLOCKS e SWIVELS New York 7, New York—Broad Street House, London, E. C. 2, England. 











DEEPER AND DEEPER 
with CFz!l Seamless Casing and Tubing 


The deeper wells and advanced equipment 
required for today’s oil recovery demand 
the finest in casing and tubing — CFal 
Seamless Casing and Tubing. The CFal 
mill at Pueblo uses equipment rated among 
the most up-to-date in the industry. Pro- 
duction techniques feature unusually exact 
quality controls. 


From its central location, CF&I Seamless 
Casing and Tubing can be distributed rap- 
idly to the major oil fields. All CFaI Seam- 
less Casing and Tubing is made to API 
specifications, in sizes 2%” to 95%” O.D. 
For full details, contact your local CFal 
Sales Office or our General Sales Office, 
Denver, Colorado. 7703 


EAMLESS iy 


casing and tubing 


THE COLORADO FUEL AND IRON CORPORATION 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


DENVER, COLORADO 
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DRILLABLE ALUMINUM NOSE MAKES RECTOR TYPE “A” 
CEMENTING EQUIPMENT A WINNER EVERY TIME 


The ribbed aluminum guide nose on RECTOR’S Type “A” 
float shoe is your best bet for getting pipe safely “on bottom” 
every time. Made from a special aluminum alloy, 
developed by RECTOR, it provides far greater impact, 
compression, tensile and shear strength than either concrete 
or bakelite. RECTOR’S aluminum guide nose guides the 
RECTOR TYPE “A” cementing shoe past ledges, bridges and other obstructions 
ORT Snes without danger of breaking. On completion, the aluminum 
Precision machined from alloy can be drilled out easily, and because there is less 
coumtoes sleet tubing. Saternat material to drill out, it drills out faster. 
1S. we es Se This superior feature is yours at no extra cost . . . So, for 
able aluminum alloy. Moulded ae 4 P , 
tteaienn Gin tet te dependability, and exacting performance in all cementing 
sures positive seating. operations, put your money on a sure winner. Specify 
RECTOR Type “A” cementing equipment from your favorite 
supply store or see your RECTOR representative. 


Well Equipment Co., Inc. 


Mleking the Ol Gadustry Safer! 


1100 North Commerce, Fort Worth, Texas Houston Plant: 2215 Commerce Street 
EXPORT REPRESENTATIVES: Continental-Emsco Co., Mid-Continent Supply Co., Oilwell Division of United Stotes Stee! Corporation 
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“How well does it work?” 


Baker engineers went out into the field 
to ask this important question of dozens 
of anchor users, large and small. 


Your answers helped us to make a good tool 
even better, and proved again that... 


A BAKER 
COMPENSATING 


TUBING ANCHOR 
Reduces Rod and Tubing Wear 


as evidenced by the need for fewer pulling jobs. 


Increases Pumping Efficiency as measured in 
more barrels of oil, reduced pumping speeds or 
lower power consumption. 


Really Does Compensate as indicated by the 
need to respace pumps after several days use, or by the 
upstrain required to release doughnut-type hangers— 











or, most importantly, by the results obtained. 





The Baker Compensating Tubing Anchor has been on the 
market a little over three years. It has proved its ability in 
hundreds of wells and recent changes make it even better. 


Because it automatically compensates for changing well 
conditions, it maintains the right amount of tension at all 
times to effectively eliminate breathing and buckling. It’s 


TYPICAL FIELD REPORTS 


easy to run—no involved calculations, no need to apply ten- 
sion from the surface. 


A careful study of hundreds of field reports reveals not 
one reported instance of inability to retrieve a Baker Com- 
pensating Anchor where the casing above the anchor was in 
good condition and to gauge. And recent design improve- 
ments now insure easier removal with greater freedom from 
corrosion. 


The economics of today’s oil industry make it more 
important than ever to explore every possible means of cut- 
ting costs and improving efficiency. Baker honestly believes 
that the Compensating Tubing Anchor is one such means. 
Your Baker Man has the facts on this tool’s past perform- 
ance, and on the several ways it has been improved. Ask him. 


BAKER BAKER 


BAKER O'L TOOLS, INC. HOUSTON + LOS ANGELES * NEW YORK 


B-18 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARI 





Kansas: Operator ran anchor in an attempt 
to cut down tubing leaks (seven leaks in 
previous three months). In the twelve-month 
period following installation of a Baker Com- 
pensating Tubing Anchor he has had only two 
tubing leaks and has increased pump efficiency 
by approximately 43%. 


Texas: Operator had run twenty-five Baker 
Compensating Tubing Anchors and was very 
pleased with results. As a test, he released the 
Baker anchor in a well that was making 140 
barrels per day. After release (tubing string 
unanchored) he reported that production fell 
off to 75 barrels per day. After resetting 
anchor, production went back to 140 barrels 
per day. 


Eastern Colorado: Operator has run 40 Baker 
Compensating Anchors. Had not previously 
used anchors. Ran anchors to reduce fre- 
quency of tubing jobs to replace rod-cut tub- 
ing. Reported that he had eliminated rod-cut 
tubing, increased pump life 100% and pro- 
duction 14%. 
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FIG. |. Historical pattern and current trends in drilling costs are depicted by 
Curves A and 8B respectively. Curve B graphically shows the effect that many 
approaches could have in further reducing drilling costs without sacrificing objectives. 


TRENDS IN DRILLING COSTS: 


Good business management in all segments to play 
increasing role. Better well programming, faster 
application of technological advances and closer 
cooperation between contractor and operator seen 
in further cost reductions. 


©. E. MECHEM 
Drilling Analysis Service Company, Denver, Colorado 


bm id 
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Today and Tomorrow 


THERE are unmistakable signs that well cost reductions 
are being achieved today in both exploratory and field devel 
opment periods greatly exceeding the oil industry historical 
pattern. The hand of management is seen more prominently 
today than ever before guiding, leading, and directing along 
paths of better well programing, quicker adaptation and 
use of new technological advances resulting from research 
and field experimentation. When applied early in the de 
velopment life of a new oil or gas field savings in terms 
of millions of dollars are realized, which is equivalent to 
stretching budget dollars. 

Of necessity, surviving drilling contractors are becoming 
better businessmen who are increasingly taking advantage 
of technical aid and improving techniques. Some oil oper 
ators in the quest of cost reducing approaches are experi 
menting with turnkey drilling contracts. If carried to the 
end point this will require contractors to assume heavy 
financial responsibilities and build up technical staffs. In 
areas or fields where subsurface conditions and well pro 
grams are well established, turnkey contracts may prove to 
be of mutual advantage. But, outside of carefully selected 
areas, the practice appears fraught with dangers when 
applied to exploratory, semi-exploratory and even some 
development wells. 

To avoid overlooking or damaging potentially productive 
hydrocarbon bearing zones in any well now calls into play 
all the help that technical specialists can render in both 
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Trend Study Based on Analysis 
of 14% Million Ft of Hole 


If there is any authority on drilling costs, it should 
be the author and his company. Drilling Analysis 
Service Company of Denver, an integrated part of 
the petroleum engineering firm of E. A. Polumbus, 
Jr., occupies a unique vantage point in the industry 
from which to intimately look at the drilling and pro- 
ducing segments. As publishers of drilling analysis 
charts and as drilling and development consultants 
for the past ten years, DASCO has studied, analyzed 
and charted some 14.5 million ft of drilled hole in 
the Rocky Mountain Area, Canada, Alaska, South 
America, North Africa, and the Near East. This 
experience has led to some observations and firm 
conclusions concerning well cost reductions, the in- 
fluencing factors and trends. The author is vice 
president and manager of DASCO which he joined 
in 1958. Before that time, he was a vice president 
and Rocky Mountain manager for Delta Drilling 
Company. He has had extensive experience with Shell 
Oil Company in petroleum engineering, producing 
and drilling in the U.S. and in many of Shell’s foreign 
areas. The Petroleum Engineer is happy to present 
these observations with the hope that this information 
will shed more light on a vital segment of our industry 
in a critical period. 











programing for the drilling of the well and during the course 
of drilling. To separate these responsibilities between oper- 
ator and contractor respectively is virtually to double the 
technical staff costs involved in each project. To shift the 
entire burden on the contractor results in the operator 
placing in the contractor’s hands the design and execution 
of the delicate techniques which may make the difference 
between a good or a poor well, or in some cases a producer 
versus a dry hole. Undoubtedly, both oil operators and the 
drilling industry will take a long look at complete turnkey 
contracts before moving too far in this direction. 

The trend toward specialization, accelerated by research 
moving rapidly to the fore, is placing new and added respon- 
sibilities on the oil operator’s and drilling contractor’s tech- 
nical staffs today. They are calling more and more on the 
outside specialist or consultants to augment their existing 
technical staffs in pursuing every technical approach that 
can aid in the battle against the cost-price squeeze. Unques- 
tionably technology plays a large part in meeting success- 
fully this challenge. 


PATTERNS AND TRENDS IN COST REDUCTIONS 

Drilling analysis charts covering a period of years unfold 
drilling/production history and reveal unmistakable trends 
influencing well costs. An interpretation of this story is 
presented in Fig. | which portrays the historical pattern and 
current trends in well cost reductions. The vertical scale 
represents individual well costs decreasing from top to 
bottom; horizontally the diagram is divided into an “explor- 
atory period in the area of discovery well,” followed by a 
“field development period.” Progressing from left to right 
represents an increasing number of wells in each respective 
period. 
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Historical Pattern of Well Cost Production 


Curve A of Fig. 1 with slight modifications will fit the 
historical pattern of well cost reductions for many of the 
oil and gas fields developed domestically as well as in many 
foreign countries. The gently decreasing slope in cost reduc- 
tions during both the exploratory and development period 
is a reflection of progressively increasing amounts of sub- 
surface information and control becoming available, plus 
contractor competition. Such cost reductions have evolved 
under their own momentum and in general have lacked 
supervised and coordinated programs to effect reductions. 

Abrupt decreases in well costs shown at points (3), (10), 
(12), and (13) on Curve A follow as the result of the intro- 
duction of various improvements such as better casing and 
hole programs, new drilling fluids, improved drilling bits, 
or new developments in drilling techniques, equipment, 
completion methods, etc. The positions on Curve A of these 
reductions have no bearing historically as to the relative 
times such improvements may have been introduced, but 
serve to illustrate the general effect of such factors. 


Between discovery and first development well. Point (5) 
on Curve A reflects cost reductions normally achieved 
between the field discovery well and the first of the field 
development wells by reason of conversion from an explora- 
tory to a development program. For a short period, addi- 
tional cost reductions continue to be effected as field 
development progresses due to simplification of programing 
as more information becomes available about the field. With 
the drilling of a few more wells, cost reductions taper off to 
the gently sloping portion of the curve which in some fields 
may prevail until development is completed. 


Effect of engineering studies. Point (6) represents the 
results of an engineering study made either by an operator, 
group of operators, or initiated by the drilling contractor 
Such studies may include methods of improving drilling 
penetration rates through better application of weight, 
rotary speed, hydraulics, improved mud programs, modi- 
fied casing and hole designs, or solution of problems inher- 
ent to the particular field. Results of such studies when 
properly applied nearly always achieve pronounced and 
immediate well cost reductions. A sad commentary is that 
history shows in far too many fields such studies were not 
made until the latter portion of the development period, 
too late to effect appreciable economies in the overall devel- 
opment cost. 

Such is the historical pattern of well cost reductions 
glimpsed not only from drilling charts but set out in bolder 
relief by the actual cost records of many oil operators. 


Cost Trends Through Better Management 


Curve B of Fig. 1 portrays cost reduction trends that are 
being achieved in various fields when cost reducing aids 
now available to the industry are utilized at the earliest 
possible time. The initiative and responsibility for this rests 
solely upon management. 

The expanding spread between Curves A and B during 
the exploratory period results from “knowledge built upon 
knowledge,” namely, the increasing availability and _ utili- 
zation of subsurface information and regional drilling con- 
trol. This is further amplified by application of specific cost 
reducing steps such as Points (1), (2), (3) and (4) involving 
mud programs, relaxation of hole deviation restrictions, 
improved casing and hole programs, and simplified forma- 
tion evaluation programs. 

Point (6) on Curve B denotes the initiation of an engi- 
neered drilling program backed by regional information and 
data from the discovery well. Continuing such studies as 
field development proceeds permits substantial well cost 
reductions early in the life of the field rather than too late 
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dollar savings in exploration and field development costs, 
either when considered as affecting individual operators or 
in the aggregate. It is plain to see that the magnitude of 
such savings amounts to millions of dollars. The end point 
effect is to stretch budget dollars or drill more wells with 


as represented by Point (6) on Curve A. The operator and 
contractor who continue to apply additional improvement 
steps such as Points (7) to (13) thus succeed in widening 
the gap between Curves A and B. 
Examples of specific cost reducing steps in the field devel- 
opment period may include such considerations as improved specific budget appropriations. 
casing and hole programs, simplified formation evaluation There is ample evidence to support the conclusion that 
hole deviation restrictions, new some operators are reluctant to break with habit and are 
still following along the historical Curve A. Others have 
ing bits, new developments in drilling techniques, equip- departed from this pattern in varying degrees, while some 
ment, and completion methods. are leading the field along Curve B. It is worthy of note 
The area between Curves A and B thus represent total that although some operators may achieve Curve B per- 


programs, relaxation of 
drilling muds, air drilling where applicable, improved drill- 
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FIG. 2. Complete well history described on this typical comprehensive drilling analysis chart developed by DASCO. It provides graphical 
and statistical details that tell the full story. When studied and compared with similar studies of charts within basins and regions, a better 
picture is seen of well programming, contractor and equipment performance, technology employed, formation drilling characteristics, hazards 
and problems, and numerous other aspects of the drilling story. 
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formance in certain fields or divisions, Curve A or some 
intermediate curve may still obtain in other fields and divi- 
sions, which appears to be somewhat akin to the adage, 
“the left hand doesn’t know what the right is doing.” 


WHERE COST REDUCTION RESPONSIBILITY LIES 


Well Programing 

Nothing is accomplished successfully without good plan- 
ning. One conclusion from our experience stands out crystal 
clear: the key to well cost reductions is good well program- 
ing. The best programing results from combining the talents 
of geologist and engineer with the practical experience of 
drilling and production departments. 

The exploration geologist deals with problems and con- 
ditions of nature which manifest certain characteristics at 
the location. The geologist is, therefore, best fitted to inter- 
pret these conditions and prescribe what should be accom- 
plished to evaluate the prospect. Many times, he can 
contribute information on potentially hazardous subsurface 
conditions such as formations susceptible to lost circulation 
or water flow, faulting, and steep dips. 

The mechanics of evaluating the location involves the 
detailed planning of the drilling program built around the 
basic requirements and information provided by the geol- 
ogist. This calls for a broad knowledge of drilling conditions, 
equipment, techniques, mud programs, and familiarity with 
advances in laboratory and field research applicable to 
drilling, completion, and production 

The philosophy so long prevalent in the oil industry 
amongst many companies that “an exploratory well is worth 
its cost” is giving way to economics as the deciding factor 
as to whether the exploratory well shall be drilled. Today, 
there are some new field discoveries awaiting development 
pending further advances in cost reductions to make the 
venture economically attractive. The economics of this age 
places upon each department involved in well programing 
the necessity of carefully weighing what they would like to 
include, balanced against the economics of the project. Each 
member of the programing panel must therefore be cost 
conscious. Setting the balance is the responsibility of 
management. 

Progress in well cost reductions appears to be blocked 
in some cases under the cloak of company policy such as 
rigid restrictions on maximum hole deviation, adherence 
to specific hole and casing programs, etc. There is evidence, 
however, that company policies are being brought out into 
the light with increasing frequency for appraisal and over- 
haul. 

Examination of drilling analysis charts over a period of 
years unfolds a panorama of progressive advances in well 
programming; to be sure there have been some leveling off 
places along the way but also periods marked by acceler- 
ated advances. Perhaps one of the most influential and help- 
ful factors aside from research has been the characteristic 
practice within the oil industry of sharing experience 
through trade magazines and technical publications. 


Management 

Ihe oil industry, following the trend of the times, has 
become increasingly technical with the result that a sub- 
stantial segment of its personnel is composed of specialists. 
Specialization has thrust upon management new and 
broader responsibilities. As a result, a number of manage- 
ment training schools has been established by individual 
companies as well as by some of the leading universities 

The administrative abilities of management must be 
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matched by a keen sense of economic balance and the 
ability to sell ideas to the staff. The hand of management 
in the oi! industry is becoming evident in the more detailed 
direction of staff studies and in exploring any avenue that 
may lead to cost reductions. Management must not only 
constantly apply an economic yardstick to all projects but 
also guard against the staff pursuing one promising panacea 
after another in favor of a well-balanced, long-range ap- 
proach to the cost problem. Such vacillation sometimes 
becomes apparent even on drilling charts. The burden is 
directly upon management to find a solution to the cost- 
price squeeze. There is ample evidence they have accepted 
the challenge and are advancing on many fronts. 


Drilling Contractor 

The percentage of wells drilled in the U. S. by drilling 
contractors has steadily risen to an all time high of 96% 
in 1959. There is no apparent indication that oil companies 
are anxious to re-enter the field of well drilling which has 
graduated into the ranks of big business. Few will dispute 
the statement that the drilling contracting industry is here 
to stay, although the mold of the individual contractor is 
undergoing changes. The appelation “rugged individualist” 
has characterized the drilling contractor, denoting a proud 
and hearty breed of men. This rugged individualism is the 
traditional foundation of which the astute businessman type 
of contractor is being molded today. The more progressive 
who will survive are growing with the times and joining 
the ranks of businessmen who have some knowledge of 
financing, depend upon cost accounting, maintain good 
equipment, utilize the help that new technology can offer, 
and sponsor safety, job educational and efficiency programs 
for their personnel. This type of approach is not confined 
to the larger contractors but is equally adaptable to and 
being followed by some of the contractors operating a 
lesser number of rigs. 

During the past 20 years the drilling contracting industry 
has done a very commendable job of holding footage prices 
to a slight increase in defiance of steadily increasing equip- 
ment, material and labor costs. The predominating factor 
readily traceable has been the reduction in drilling time 
and bits. The waymarks plainly point to continued improve- 
ments in and better use of equipment, advances in drilling 
techniques, and use of hydraulics, improved operating effi- 
ciency, learning how to anticipate and handle trouble in 
the hole, better drilling muds, and closer cooperation be- 
tween operator and contractor. 

Cooperation between operator and contractor finds many 
avenues for expression. One of the most important is the 
type of well programing cognizant of the factors which aid 
the contractor to employ techniques leading to lower drill- 
ing costs. 


Drilling Equipment 

Improvements in rotary drilling equipment and methods 
have contributed measurably to drilling cost reductions, but 
the industry has never been content to rest on its laurels. 
The result has been the expenditure of vast sums of time, 
effort and money to devise new earth-boring methods that 
will supersede present day rotary drilling concepts in the 
way that rotary moved ahead of cable tools. The consensus 
is that rotary drilling is continuing to improve but the 
break through to economically attractive new methods may 
be a long time in arriving. 


New methods. The quest for improved drilling methods 
and equipment has included such approaches as the fol- 
lowing: bottom-hole electric motor, bottom-hole hydraulic 
motor, rotary percussion drills, turbodrills, pellet impact 
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drills, shock wave drills, explosive drills, electrodrills, 
thermal drills, electric arc drills, erosion and abrasion drills, 
abrasive jet drills, electric and magnetic-wave drills. One 
notable advance has been air/gas drilling. 


Equipment trends. Equipment wise, the trend is towards 
lighter weights and greater mobility. This includes the use 
of aluminum and other alloys in machinery, substructures, 
and drill pipe. Improvements in drilling bits continue, one 
of the most recent of which is self-lubricated sealed bear- 
ings. Studies are under way in the United States and Eng- 
land for an automatic drilling rig. 

Modern engineering and science have given clear evi- 
dence that drilling equipment can be fabricated and drilling 
methods adapted to lower drilling times over those attained 
with present techniques and equipment. The barrier, how- 
ever, is high costs which outweigh the savings in time 
improvement. 


Matching rig to well. Noting the type and capacity of 
equipment employed on hundreds of wells over a period of 
years brings to the fore the question whether operators are 
properly job rating the drilling rig for the project at hand 
and whether an actual field inspection is made of the rig 
before accepting a bid. Good well programing should define 
as closely as possible the maximum depth to be tested so 
that a rig of proper capacity can be selected rather than 
utilizing “the next larger size” which constitutes a costly 
safety factor. 


Standardization and obsolecence. The age of specializa- 
tion is certainly applicable to rotary drilling equipment. 
Manufacturers have been too ready to acquiesce to con- 
tractors and oil operators demands for equipment tailored 
to their individual desires. The result is a higher priced 
piece of equipment which probably succeeded in lowering 
drilling or production costs very little if any. A shifting of 
emphasis towards greater standardization of equipment 
would bear some serious consideration. 

Obsolescence of equipment is becoming a more realistic 
term in the drilling industry. The effect is readily observed 
in inferior drilling performance. The footage price squeeze 
has left little room for depletion and profit margins suffi- 
ciently adequate to pay for new equipment. This is at the 
sacrifice of further cost reductions through faster pene- 
tration rates which can be realized with the aid of technol- 
ogical advancements. These generally require more rig 
horsepower, pump capacity, a greater number and more 
combinations of drill collar sizes and other equipment aids. 

The solution to equipment obsolescence is a problem 
which cannot be solved by the contractor alone, but will 
require the aid and cooperation of the oil operator through 
insistence on upgrading equipment coupled with a will- 
ingness to share some of the resulting savings with the 
contractor. 


Research Plays Big Role 


One sometimes hears the statement made today with a 
trace of nostalgia, “The romance is gone out of the oil 
industry.” Actually, the romance is still as much as ever, 
but now in the realm of new ideas being explored by 
research rather than in terms of wide open spaces. 

Just as the drilling contracting industry has entered the 
ranks of big business, so has research come of age. Very 
sizeable percentages of annual budgets of many oil com- 
panies are devoted to research which also plays a heavy 
part in most concerns supplying oilfield equipment and 
services. Some drilling contractors individually, or jointly 
and with operators, have contributed to special research 
projects aimed at reducing well costs. On occasions, some 
oil industry associations sponsor research on_ specific 
problems. 
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The impact of combined research efforts has been tre- 
mendous. In the oil industry it has developed new products 
and processes which are leading oil companies into diver- 
sified fields. In numerous cases the patent rights alone are 
more than paying the research bill. Research is also point 
ing out ways of attaining cost reductions in the exploration- 
drilling-production chain. 

If there has been any area of weakness at all in research 
programs as related to the oilfields, it lies in failure to ade- 
quately bridge the gap between the wealth of research data 
available from laboratory and field studies and applying 
such data in practice. This is one of management's many 
important responsibilities to see that this gap is bridged 
It may well be that technical staffs of oil operators and 
contractors are spread thin and kept so busy with opera- 
tional details that there is little time left for keeping abreast 
of research and transcribing the information into practical 
terms. There is rightly a mounting feeling among oil com- 
panies and contractors that this function will have to be 
performed by consultants or outside specialists whose full 
time and efforts are devoted to keeping abreast of tech- 
nological advancements and converting them to practical 
uses. 


Joint research effort. It is readily conceivable that the 
time may arrive when research on certain common basic 
problems will more generally be approached through group 
effort, either as oil operators, drilling contractors, manu- 
facturers, or combinations of same. This is the direction 
towards which business appears to be moving today and 
there is no reason that added strength and the saving of 
time and money could not be found in tackling research 
problems in this manner. 


Technology 

Research and technology go hand in hand. Through this 
combination new products and processes are evolved and 
cost reductions achieved along many lines. Technology 
finds application in all phases of the oil industry from ex- 
ploration to marketing. Our observations will be confined, 
however, to three links of this chain, namely exploration 
drilling—production. 


Technology bridges gap. Examples of new technological 
approaches in exploration include sonic logging and mag- 
netic tape recording of seismic records, In well drilling, 
more scientific use of weight on bit, rotary table speeds, and 
hydraulics are accomplishing cost reductions through faster 
penetration and fewer bits. Better drilling muds and a 
knowledge of how to control and adjust their physical 
properties lead to improved penetration rates. 

Air drilling as a comparatively new technology has ac- 
complished remarkable cost reductions in certain areas. In 
production, multiple well completions, slim hole, permanent 
well type completions, wider well spacing, insitu combus- 
tion, secondary recovery, and lease automation comprise 
a few of the technological advances. 


Putting technology to work. Office files crammed with 
technological knowledge are of little benefit unless con- 
verted into practical application and use. Management 
shoulders another important responsibility in this connec- 
tion. It must maintain a constant awareness of technologi- 
cal advancements in its particular field of activity and be 
able to recognize those advancements which should be pur- 
sued and applied. This requires management first to select 
and chart the course, and then sell the technological idea 
all along the chain of command from department head 
through supervisor, superintendent, engineer, geologist, tool 
pusher and foreman to rotary helper and lease pumper. * 
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FIG. |. Decisions and evaluations of new oi! recovery processes are not as 
simple to make as those for gas injection and water flooding. The problems 


increase with each new idea. 


Are there any new processes on the horizon that hold promise of getting 
out of the ground more of the oil we discover? Are they economically 
competitive with present processes? What are they and how do they work? 


PETROLEUM reservoir engineering 
is moving into a new, unproved but 
exciting era of oil recovery practices. 
For more than 90 years after the Drake 
well we were primarily engaged in the 
application of the two basic secondary 
recovery practices: water flooding and 
gas injection. Then, in the space of one 
decade we are bombarded with at least 
ten new recovery methods and about 
100 field trials are described in the 
literature. Blast-off occurred in 1949 
when the high-pressure miscible dis- 
placement process, invented by Dr. 
Eugene Brownscombe and L. P. Whor- 
ton of Atlantic Refining Company, 
was described. It was pointed out that 
the method resulted in laboratory re- 
coveries of nearly 90% of the oil-in- 
place. Compared with conventional 
recoveries of 20%, this process was 
received as a bright star on the horizon. 
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This new high pressure recovery 
method was still in discussion when a 
widely published paper by Dr. Harvey 
I. Kennedy described the possibility 
of recovering all the oil at low reser- 
voir pressures by use of LPG. With 
our new recovery programs now orbit- 
ing at their greatest height they were 
given a strong kick in the apogee with 
an announcement by Magnolia Pe- 
troleum Company in 1952 that they 
were then conducting an experiment 
in an Oklahoma field to confirm lab- 
oratory studies that 90% of the oil 
could be recovered by insitu combus- 
tion. And another new process and 
new term had to be added to the engi- 
neer’s recovery portfolio. This was fol- 
lowed a few months later by a techni- 
cal paper presented by Sinclair Oil and 
Refining Company engineers in which 
they reported that they too had been 


producing oil by an underground com- 
bustion process. The important point 
is not that both companies were pro- 
ducing oil by fire-flooding, but that a 
careful analysis showed that their burn- 
ing processes were basically different 
and had application to different crude 
oil systems. These methods were fol- 
lowed rapidly by descriptions of en- 
riched gas drive, reverse combustion, 
CO, flooding, alcohol flooding, retort- 
ing and the possible use of atomic 
bombs. 


Future Decisions to Be Difficult 

The big decision to confront man- 
agement in the future is to recognize 
which of the new recovery processes 
should be applied to a particular reser- 
voir. All operators know that the cost 
of finding oil has been going up very 
rapidly during the past 15 years. Since 
the cost of finding oil has been advanc- 
ing so rapidly and there is very strong 
competition for oil reserves, it is re- 
quired of management that they deter- 
mine whether to apply a new recovery 
process or not. Formerly, the only 
principal processes available were 
those of gas injection and water flood- 
ing. By making these two studies one 
could determine quite easily whether 
the field might be susceptible to either 
process and fortunately, a tremendous 
investment might not be incurred even 
if a pilot program were required to 
indicate the economic return, How- 
ever, the new processes which have 
been evolved are decidely different. 
For example, let us compare a water 
flooding program with an underground 
combustion program. 

In water flooding, we might require 
about 15 bbl of water per barrel of oil 
produced. Since the price of this water 
is about one to two cents per barrel, 
this means that we might supply ap- 
proximately 15 to 30 cents worth of 
displacing fluid in order to obtain this 
oil. Now in producing this oil, the 
quantity of water per barrel of oil was 
practically independent of the porosity 
of the rock flooded. This is not true 
with the new burning process. For ex- 
ample, by use of the underground 
combustion method we know from 
past experience that it is going to re- 
quire approximately 10,000 to 20,000 
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errr 
standard cu ft of air per bbl under 
favorable conditions, and the cost of - 
this air will be approximately five cents = 
per thousand standard cubic feet. Con- 
sequently, air, the displacing fluid for 
the combustion process, is going to 
cost 50 cents to $1 per bbl of oil. 

But we have other pitfalls in which 
we may step, For example, the air re- 
quirement for a burning process con- 
ducted in rock of about 10% porosity 
may be eight times that of the air re- 
quirement for burning in rock having 
a porosity of 35%. Thus, we see that 
if the porosity is fairly low, the cost FIG. 2. Fire-Flooding by forward combustion involves ignition 
of the air alone could be $4 to $8 per at the air-injection well and controlling the combustion front 
bbl of crude oil. This cost in the low as it radiates from the injection well towards producing wells. 
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porosity rock is under very favorable 
conditions and does not include many 
of the operating costs which must be 
added into this unique recovery pro- 
gram. 

Miscible displacement and alcohol 
flooding programs have similar unique 
characteristics and all are reflected in 
higher cost or unfavorable sweep ef- 
ficiencies, susceptibility to stratifica- 
tion and no assurance that one is going 
to obtain any appreciable quantity of 
the injected miscible fluid. The invest- 
ment in field wide applications of the 
new recovery processes is so great that 
we must determine the economics of REVERSE COMBUSTION 
the process prior to the initiation of 
the program. 

Which process to use? For every oil 
reservoir there will be some economic 
condition at which it will be proper to 
initiate one of the new recovery proc- AIR INJECTION 
esses. The problem is not simple. The 
question is not: “Should we try to 
apply miscible displacement?” but, “If 
we try miscible displacement, which of 
the four methods now being field tested 
should we use?” Similarly, “Which of 
the five different thermal methods will 
provide the greatest economic return 
for this reservoir?” Having answered 
this question, management must then 
determine if their personnel are suf- 
ficiently knowledgeable in the new 
processes to direct it properly. 
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Why We Need Several 
Recovery Processes 

If one makes a survey of the prop- 
vik es + feed FIG. 3. Reverse combustion is achieved by igniting a well which sub- 
ou of crude oil and oil reservoirs, he sequently will become a producing well. The process can be likened to 
finds, very quickly that oil found within smoking a cigarette by blowing on it rather than puffing on it. 
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a few hundred feet of the surface is of 
high viscosity. It may range from 30 
to as high as several thousand centi- 
poise. Oil found at depths of several 
thousand feet, is usually about one 
centipoise. The API gravity of the shal- 
low crudes is usually low ranging from 
15 to 25 deg API. The API gravity of 
crude oil found at depths of several 
thousand feet is 35 to 45 deg API. 

The price of crude oil varies appre- 
ciably. The price of crude found in 
near-surface deposits is about 50 to 
60% of that of the fine, light crudes. 
Chere are certain exceptions to this. 
Pennsylvania grade crude is a well 
known exception. But 36 deg API 
sweet West Texas crude is now posted 
at $3 per bbl, whereas, Signal Hill 
crude of 22.3 API gravity is posted at 
$2.33 per bbl. 


Changes in rock properties. The 
properties of the reservoir rock vary 
appreciably with depth. Near-surface 
deposits have porosities ranging about 
30% and greater with permeabilities 
measured in the darcies. The deep 
reservoirs have porosities of 10 to 15% 
and permeabilities in the millidarcies. 
Since the rock porosities differ so 
greatly, the number of barrels of oil 
per acre-foot in the near-surface de- 
posits may be two or there times as 
much as that found at great depths 

The fact that there are exceptions to 
the above indicates the diversified con- 
ditions which the petroleum engineer 
must become accustomed in order to 
determine which new recovery process 
might possibly be feasible for a particu- 
lar reservoir. It is readily apparent that 
a recovery process that would net 75 
cents per bbl on 45 deg API gravity 
crude might lose 25 cents per bbl on 
15 deg API crude due entirely to the 
difference in price of the crude, Since 
we need methods of recovering crudes 
found in all of these conditions it is 
imperative that we have a panacea 
process or a portfolio of several proc- 
esses. We are now taking the latter 


course 


FIRE-FLOODING 

Actually, underground combustion 
recovery of oil was described by the 
Russian technologists as early as 1935. 
In 1947, research in the United States 
was already in progress, and in 1952 
both Magnolia and Sinclair reported 
on field tests which each company had 
conducted. In 1953, the Worthington- 
Forrest Oil Corporation reported on 
still another type of underground com- 
bustion process. Fig. 2 shows an 
artist’s sketch of the elements of for- 
ward combustion. Ignition of the oil 
is created at an air injection well by 
one of five different methods: electri- 
cal heaters, down-hole gas burners, in- 
jection of hot air above the crude oil 


B-26 


ABOUT THE AUTHOR 


Dr. Paul B. Crawford is assistant director of the 
Texas Petroleum Research Committee at Texas 
Agricultural and Methanical College of Texas Di- 
vision and a member of the Graduate Faculty. A 
graduate of Texas Technological College in 1943 
with a BS in chemical engineering, he worked 
for American Cyanamid and Chemical Corporation 
on the development of synthetic fluid cracking cata 
lysts prior to attending The University of Texas 
where he received his masters and doctorate degrees 
in Chemical Engineering. In 1947, he joined Mobil 


Oil Company's (formerly 


Magnolia Petroleum) 


Field Research Laboratories. He joined TPRC in 


195? 


ignition temperature, auto or spontan- 
eous ignition and by use of low ignition 
temperature materials. Now, once the 
fire is initiated, and has burned out a 
distance of 100 ft or so from the injec- 
tion well, it will be found that the tem- 
perature in the well may be fairly low, 
but the rock temperature will com- 
mence to rise to a temperature ranging 
from about 600 to 1200 F at the com- 
bustion zone 

The burning zone is narrow, The 
sand in the burned out region will be 
stripped of its oil. Ahead of the burn- 
ing front will be a coke region. Ahead 
of the coke zone is a hot water and hot 
oil zone. Then, there are light hydro- 
carbons, a large oil bank and a rela- 
tively undisturbed region except that 
combustion or flue gases have passed 
through it. 


Use of forward combustion. This 
type of process has been recommended 
for the recovery of oil ranging from 
approximately 12 to approximately 30 
deg API gravity. One must realize, that 
API gravity is not a sole criterion for 
the process, but rather is one indicator 
for process suitability. Under normal 
conditions, it could be anticipated that 
the injected air-oil ratio would possibly 
require between 10,000 and 20,000 
cu ft of air per bbl of oil produced 
The injection pressure will be a few 
hundred pounds possibly between 150 
to 400 psi. Experiments conducted in 
the laboratory indicate that one can 
produce approximately 90% of the oil- 
in-place. However, in actual field tests 
it is found that both vertical and hori- 
zontal bypassing and other factors re- 
duce the ultimate recovery to a figure 
near 70% of the oil-in-place 


Ihe Sinclair approach. Crudes of 
much higher gravities than described 
above may be burned by the injection 
of air and fuel, and then recycling the 
produced gases, This is the Sinclair 
approach. 


Actually, by injection of fuel with 
air, it is possible to propagate a flame 
through sand without any crude petro- 
leum being present at all 


REVERSE COMBUSTION PROCESS 

The reverse combustion process, in- 
vented by Richard Morse, has had both 
laboratory and field trials. In the re- 
verse combustion process, the fire is 
ignited in a well which is subsequently 
to become an oil producing well. Fig. 3 
shows a schematic representation of re- 
verse combustion. After initiating the 
fire, air is admitted into a producing 
well and the former injection well then 
becomes a producing well. After doing 
this, the flame itself will progress from 
the producing well to the air injection 
well. The process is somewhat like 
smoking a cigarette by blowing on it 
rather than puffing on it; the cigarette 
will burn in both cases. 


Mechanics of reverse combustion. 
The injected air passes through the 
original heavy crude, or tar sand until 
it reaches the combustion zone. There 
is coked sand from the flame to the 
producing well, and the combustion 
gases and hot crude flow through this 
zone to the producing well, From the 
air injection well to the combustion 
zone there is a cool unburned zone. 


The burned out zone possesses a layer 
of coke on it 


After the flame reaches the air in- 
jection well, it may reverse itself and 
then the fire will move from left to 
right burning off the coke. This proc- 
ess will apply to very heavy or more 
viscous crudes than the straight under 
ground combustion process whereby 
the flame flows in the direction of the 
alr. 

The reverse combustion process re- 
quires a slightly higher air requirement 
than the forward combustion process 
and in addition it burns a larger quan- 
tity of the fuel than the forward com- 
bustion process. 
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The expected oil recoveries are 
about 50% for the reverse combustion 
process compared with approximately 
70% for the forward combustion 


process. 


Complicating Factors 

The process of recovering oil by un- 
derground combustion has been found 
to be extremely complicated. These 
complexities are in addition to the com- 
plications normally present in the geo- 
logical constitution of a reservoir, In 
every combustion process it is impera- 
tive that the formation possess gas 
permeability prior to ignition, as more 
than one field test has failed as a re- 
sult of failure to develop gas permea- 
bility. 

A few important factors that in- 
fluence the process are the burning 
characteristics of the crude oil, poros- 
ity of the rock, combustion tempera- 
ture, heat capacity of the rock, rock 
permeability, oil content, oil price and 
heat loss to the strata above and below 
the burning zone, and stratification. 
Then we may have unique producing 
problems, which include hot corrosive 
fluids capable of burning the steel it- 
self, sand laden erosive fluids which 
have been known to cut out a valve in 
the time it takes to close it, and in some 
cases the produced gases created an 
air pollution problem 

In spite of its many pecularities, 
studies indicate that a properly oper- 
ated field program may provide a 20% 
rate of return on the investment. 


MISCIBLE DISPLACEMENT 

There are three well known miscible 
displacement processes. But many 
processes are possible. The miscible 
processes and burning processes work 
because all overcome the capillary 
forces of the oil (see Fig. 4). Capillary 
forces which help to improve the con- 
formance of water flooding programs 
are responsible for the rock holding the 
oil back and for preventing 100% dis- 
placement by either water or gas, even 
under the most carefully controlled 
water flood or gas drive that can be 
conducted in the laboratory, Capillary 
forces hold the oil as tiny globules but 
are not present if the oil is displaced 
by some other fluid that is soluble or 
miscible with the crude oil. By utilizing 
a solvent which is soluble in both the 
oil and the displacing fluid, all of the 
oil in the reservoir rock can be dis- 
placed from the contacted area. 

One of the unique properties of the 
crude oil encountered at the greater 
depths was the surprising phenomenon 
that by reducing the pressure of a gas 
additional liquids could be produced 
at the separator. It was believed that 
by reversing this process, that is by 
increasing the reservoir pressure it may 


be possible to vaporize many crude oil 
systems. It was finally realized that 
natural gas injected at high pressures 
would build up an enriched zone at the 
front. This enriched zone between the 
injected gas and the reservoir oil served 
as a miscible slug, i.e., it was com- 
pletely soluble in the gas as well as in 
the oil. As the enriched zone moved 
forward, it completely removed the oil 
from that part of the reservoir con- 
tacted by the gas. 

The three principal miscible phase 
processes include the high-pressure 
completely miscible system, the low- 
pressure partially miscible gas driven 
propane slug system, and the enriched 
gas drive, All three processes use light 
hydrocarbons such as methane, ethane 
and propane, but differ in the manner 
in which the solvent or miscible zone is 
established, and the driving fluids may 
differ. In the miscible LPG slug 
method, a bank, usually about 5% of 
the hydrocarbon pore volume, of LPG 
is injected into the reservoir and is then 
followed by dry gas. Oil miscible sol- 
vents are expensive and the process 
would be uneconomical if large 
amounts of the solvent remained in the 
reservoir after the oil was produced. 

An economically successful miscible 
recovery program must leave water, 
gas or some other inexpensive driving 
material in the reservoir in place of the 
displaced oil. This process is accom- 
plished by utilizing a small slug of sol- 
vent ahead of the main driving fluid 
The solvent must remain between the 
oil and driving fluid and must be sol- 
uble in both fore and aft fluids through- 
out its movement in the reservoir. In an 
enriched gas drive, a mixture of dry 
gas and 25 to 50% propane is injected 
and may be replaced or followed by 
dry gas. 

In the high-pressure gas drive, gas 
is injected at pressures above the bub- 
ble point pressure of the crude oil in 
the reservoir; LPG is not required. The 
solvent bank is formed by the evapo- 
ration of light hydrocarbon fractions 
from the reservoir oil near the injection 
well. The gas becomes enriched to 
where it is miscible with the reservoir 
crude oil. 


High-Pressure Gas Drives 
High-pressure gas miscible drives be- 
come operative in reservoirs having oil 
about 35 deg API gravity or higher and 
existing at sufficient depth to withstand 
3000 to 5000 psi. Dry gas may be 
injected, and the process should be 
initiated early in the life of the reser- 
voir. The process when properly ap- 
plied will recover 90 to 100% of the 
crude in the contacted area, but a field 
expectancy of 70% should be antici- 
pated. The use of gas as a driving fluid 
provides a poor mobility for the driv- 
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ing fluid, but the high recovery in the 
swept area offsets this detrimental 


aspect. 


Enriched Gas Drive 

In an enriched gas drive, the injected 
mixture will consist primarily of me 
thane but may be enriched to 20 to 
40% propane by volume. The process 
appears to have application in reser 
voirs containing crude having an API 
gravity of about 35 deg API or greater 
and at sufficient depth to withstand 
1000 psi or higher. 

An enriched gas displacement pro 
gram may be conducted following pri 
mary recovery. A successful enriched 
gas drive program may recover 70% 
of the oil-in-place. The enriched gas 
drive does not have to be completely 
miscible with the crude oil. In labora 
tory displacement studies, it is not an 
easy matter to determine the exact pro 
pane concentration to yield miscibility 
throughout a field displacement pro 
gram. However, under some condi 
tions, the use of a slight insufficiency 
of propane may yield recoveries that 
approach that obtainable when com 
plete miscibility is achieved, 


The Propane Slug Process 

lhe efficiency of the displacement of 
oil by high-pressure gas is due to the 
presence of an enriched zone miscible 
with both oil and gas. This zone usu 
ally contains considerable propane. The 
injection of a propane slug initiates a 
bank that behaves just like the en 
riched zone built up with high-pressure 
gas injection. This LPG slug has a 
further advantage in that miscibility is 
accomplished at a lower pressure. The 
use of a slug of propane followed by 
gas behind the propane at the proper 
pressure means that the gas and the 
propane are miscible and therefore 
displacement is essentially 100% 
Thus, a small slug usually 2 to 10% of 
propane may be pushed through the 
entire reservoir. The propane slug 
process recovers essentially 100% of 
the oil from that part of the reservoir 
it contacts, but unfortunately the aerial 
sweep may be less than water flooding 


Alcohol Floods 

Recently, we have read of the field 
work planned to explore the possibility 
of recovering oil using alcohol. An 
alcohol flood is also a miscible dis 
placement process. An alcohol mole 
cule is constructed so that it resembles 
an oil molecule when approached from 
one end and a water molecule if ap- 
proached from the opposite end. Be 
cause of this, alcohol is soluble in 
water and is also soluble in oil, 

Since miscibility can be obtained 
both in the oil phase and the water 
phase, research work has been con- 
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FIG. 4. Miscible displacement can take several possible 
forms, the most popular of which today is primarily gas (high- 


pressure, enriched, LPG) and water. 


ducted to determine how much oil can 
be recovered using this technique 
There are a variety of alcohols, such 
as methyl or wood alcohol; ethyl, the 
content of alcoholic beverages; iso- 
propyl, a frequently-used rubbing alco- 
hol and various heavier alcohols. 

Insofar as solubility in the oil is 
concerned it would be desirable to use 
a large molecular weight or heavy al- 
cohol such as tertiary butyl alcohol, 
but this is where economics come in. 
Che heavier alcohols cost two or three 
times as much as the light alcohols, 
and the light alcohols are expensive. 
For example, tertiary butyl alcohol 
costs about $30.00 per bbl whereas 
isopropyl alcohol costs about $10.50 
per bbl. 

Alcohol floods may be followed or 
pushed along by water. The use of 
water insures the sweep of a large area 
because of its favorable mobility when 
compared with gas. The economics of 
this process depend very largely upon 
the cost of the alcohol which is re- 
quired, and this is in terms of both 
the cost per gallon and the slug size 
which must be used. Laboratory data 
indicate that by injecting approxi- 
mately 10 to 15% of a pore volume 
of alcohol followed by water you might 
anticipate a recovery of from 90 to 
100% of the oil-in-place. A program 
initiated in Pennsylvania is believed to 
be an unusually well engineered pro- 
gram. Approximately 27,000 bbl of 
alcohol will be injected which is cost- 
ing about $300,000. The total oil in 
the immediate area is approximately 
65,000 bbl. It is quite evident from 
this that if one should recover all of the 
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FIG. 5. Alcohol slugs indicate high recoveries, and must be 
evaluated on basis of cost per bbl and total slug size against 


total recovery. Undoubtedly, some of the alcohol can be 
recovered and used in other similar projects. 


oil from this area, and if the oil brings 
a price of slightly more than $4.50 per 
bbl, that this is at best a dollar-swap- 
ping proposition if the alcohol is not 
recovered, and no credit is given to the 
reuse of the alcohol. However, we have 
every reason to expect that one can 
obtain a large quantity of this alcohol 
to be used in other adjacent programs. 
See Fig. 5. Since this constitutes the 
first field test of this unique miscible 
displacement process, the results will 
be eagerly awaited. 


Carbon Dioxide Gas in Water 

The use of carbon dioxide in water 
flooding has been studied in both the 
laboratory and the field. In published 
laboratory studies, it was found that 
the solution of CO, in crude oi] may 
reduce the viscosity by a factor of 
about ten, and in addition CO, would 
increase the oil recovery a_ small 
amount over that obtained by conven- 
tional flooding, A study of field data 
appears to confirm that the proper use 
of CO, may increase the well injec- 
tivity. An increase in injectivity may 
be desirable if it permits a faster return 
on the investment. 

We have a number of reservoirs con- 
taining appreciable quantities of car- 
bon dioxide and in areas where this 
condition exists, the unique local con- 
ditions may favor the use of carbon 
dioxide in flooding operations. For this 
type application, the CO, might be 
withdrawn from one reservoir and in- 
jected into another as shown in Fig. 6 


What About Atomic Explosions? 
Several very serious proposals have 


THE 


been given to the use of subsurface 
atomic explosions for the recovery of 
petroleum. Atomic bombs are rated in 
terms of kilotons. An atomic bomb 
rated at 20 kilotons would have the 
blasting power of 20,000 tons of TNT 
although the actual weight of the 
atomic bomb apparatus might weigh 
about one ton; the reactive material in 
the bomb would be about two pounds 
of high purity material. Bombs rated 
at 20 kilotons were used in Japan. The 
price schedule of atomic bombs is de- 
termined by the Atomic Energy Com- 
mission. Bombs of | to 10 kilotons in 
size are priced at $300,000 to $600,- 
000, A 100-ton kiloton bomb is priced 
at $900,000 and one megaton is priced 
at $1,000,000. Many sound engineer- 
ing calculations can be made estimating 
the effects of atomic bombs. For exam- 
ple, one may estimate the quantity of 
material fused, cavern radius, radius 
of crushing, depth for containment, 
seismic and transient thermal effects 
sufficiently close for preliminary engi- 
neering evaluations. 

A. serious proposal has been given to 
the use of atomic explosions in the 
Green River oil shale of Colorado and 
the Athabaska tar sands of Canada. 
These applications have been based on 
the use of small pilot size bombs. This 
calls for retorting the crushed shale in 
place after detonation. Following de- 
tonation, it is proposed that air be in- 
jected, a fire started and shale retorted 
using a vertical sweep as shown in Fig. 
7. The burning front would be propa- 
gated downward and the accumulated 
oil collected at the bottom would be 
produced through the central pipe as 
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FIG. 6. Carbon dioxide gas for addition to flood water may 
be obtained from other productive zones producing some CO>, 


added to water injected in other zones. 


shown. 

A ten kiloton bomb would crush 
about 300,000 tons of oil shale. This 
shale contains less than 0.5 bbl of oil 
per ton so the process might yield about 
100,000 bbl of oil. The cost of this 
pilot shot would far exceed the value 
of the crude for bombs of this small 
size. However, bombs costing only 
twice as much would possibly crush 
from 20 to 100 times as much shale as 
the smaller bomb. This is so great that 
it could change the cost picture quite 
markedly, yet one should keep in mind 
that this atomic bomb application re- 
duces the mining costs which amounts 
to about one-third the cost of produc- 
ing oil from shale. 


Water Flooding 

Water flooding will remain as a basic 
secondary recovery mechanism for a 
long period to come, but attention 
should be called to an important find- 
ing. A survey was made of about 100 
secondary recovery and pressure main- 
tenance programs conducted in one 
area. It was found that about half of 
the operators reported that a zero to 
negligible oil increase had been experi- 
enced due to the injection program. It 
is readily evident that we have much 
room for improvement on this basic 
recovery process in which such a 
wealth of experience has been obtained. 
Possibly one of the big steps forward 
will be the development of a technique 
whereby one can predict the outcome 
of a particular water flood installation 
more accurately. 

In the past, most of our reservoir 
calculations have been based on core 


FIG. 7. Use of underground atomic explosions followed 
by air injection to start combustion for retorting shale has 


been given serious consideration in two projects. 


analysis and logs. This means that the 
reservoir properties are computed from 
a sample that represents about one part 
in 10,000,000 parts of the reservoir. 
It is littke wonder that many of our 
reservoirs behave differently from our 
calculations. We need techniques which 
will provide us with reservoir proper- 
ties many feet from the well. If we 
know the reservoir is stratified we 
might be able to do something about it 


Bacteria 

Stratification and the- resulting early 
breakthrough may be with 
bacteria. If the permeable strata is of 
the order of a few hugdred millidar- 
cies, the permeability may be reduced 
through the incorporation of bacteria 
in the flood water. Bacteria will pref- 
erentially plug off the permeable strata 
in preference to the tight strata. This 
has the effect of reducing the fluid car- 
rying capacity of the permeable strata 
and provides a more uniform permea- 
bility distribution. In addition to strati- 
fication correction, bacteria may 
be used to enhance flooding 


corrected 


also 
water 


recoveries. 


WHAT ABOUT THE FUTURE? 

As the results come in we see two 
of the new recovery methods leading 
at this time. These two methods are 
miscible displacement using propane 
enriched gas and forward underground 
combustion using air as the injected 
medium. These two processes are not 
in competition with each other as the 
enriched gas drive process applies to 
the lighter crudes existing at depths of 
1000 ft or more while the forward 
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combustion process with air injection 
iS Operative on ranging trom 
about 12 to 25 deg API existing in high 
porosity usually very shallow forma 
tions, 


crudes 


Steam Injection a Dark Horse 
The recovery method which looms 
as the dark horse and will perhaps par 
tially bridge the API gap is that of 
steam injection. Theoretical studies in 
dicate steam injection at high 
may be a very profitable recovery 
mechanism for certain types of reset 
Some possible support for this 


rates 


voirs 
view is found in reading the results of 
Russian and the 
of three steam 
the U.S 


tests announcement 


injection programs in 


Future of Chemicals 

We have strong reason to 
that we will be able to add some chem 
ical to water which will result in a sub 
stantial improvement in the oil recov 
ery by water flooding. Water flooding 


believ ec 


provides good areal coverage in a res 
ervoir but does not overcome the capil 
lary effect of the oil globules. Although 
many chemicals have been tried in the 
laboratory and several tank car loads 
have been injected into the ground in 
an effort to increase the oil recovery 
overall results have not been spectac 
ular 

In realization of the rapid disclosure 
of new oil recovery processes during 
the past decade we can see no end to 
the development of other new oil re 
covery processes as long as there is a 
desirable climate and sufficient incen 
tive to do so x** 
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L. E. ELKINS, Production Research Director, Pan American Petroleum Corporation, Tulsa, Oklahoma 


Production research must 
imcrease profitability in the 60’s 


Many immediate and long-range objectives will be developed into practical ideas 
for improving technology. These new developments will continue to provide major 


breakthroughs in reducing costs and accelerating increases in productivity... 
impact of research should be considered for long-range planning. 


If production research doesn’t im- 
prove profitability, it won't stay around 
very long in the oil industry. Since 
it’s here and has been expanding for 
the past several years, it can be con- 
cluded that research has been making 
an important contribution to profita- 
bility. But we must explore some 
possible means for making research 
contribute more to a company’s profit- 
ability. 

Good research, properly integrated 
into plans and operations, will further 
improve profitability, but long-range 
planners have to anticipate its impact. 

Management, I am confident, would 
expect research to develop methods to 
achieve four principal objectives in ex- 
ploration and production: 


1. Discover more oil at less cost. 


Reduce the cost of drilling and 
development. 


Reduce the cost of lifting and 
handling oil. 


Improve productivity and recov- 
ery efficiency so that more oil 
can be produced with committed 
investment and operating dol- 
lars. 


This discussion is directed toward 
exploring the last three of the above 
four objectives — relating to drilling, 

This presentation was made at the 40th an- 


nual meeting of the American Petroleum Insti- 
tute, which was held November 14-16 in Chicago 
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development, and producing 
tions. In these areas, improvement can 
result in quick and direct increased 
profitability. However, excluding from 
this discussion research relating to dis- 
covering more oil at less cost is not 
intended to infer that type of research 
to be less important. 


opera- 


With the emphasis on profitability, 
producers need self appraisal to see if 
we are in a position to conduct re- 
search effectively and apply the results. 
We should ask ourselves questions con- 
cerning the research program itself and 
the relationship of the research organ- 
ization to that of the total company. 

These questions are: First, is the re- 
search program directed in such a 
manner that there is a maximum op- 
portunity to improve profitability? Sec- 
ond, does management recognize that, 
within their research organizations, 
they have a number of well-trained 
specialists? Are they consulted on the 
company’s major problems, and are 
their facilities and access to almost 
unlimited technical knowledge ade- 
quately exploited? Third, do long- 
range planners and economists 
adequately anticipate the impact of re- 
search so that other factors controlling 
profitability can be properly oriented? 


After exploring the adequacy of re- 
search direction and its proper inte- 
gration into the total company picture, 
we should measure the impact of past 
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Comparative Table of Objectives 


For Immediate Application 


Long Range and Revolutionary 


Drilling Fluids 


Develop cheaper and better drilling- 
mud additives 


Study drilling-fluid characteristics that 
might provide unique interaction between 
tools and rock and increase drilling rate 


Fracturing 


Relate fracture propping agent char- 
acter with that of rock under different 
over-burden conditions to permit select- 
ing the best propping agent for use for 
different producing conditions. 


Investigate the conditions under which 
vertical or horizontal fractures form so 
that their point of initiation, orientation, 
and extension might be controlled at will. 


Waterflooding 


Perfect methods of measuring and using 
relative permeability of cores for pre- 
dicting performance and planning execu- 
tion of water floods 


research on profitability and become 
aware of some possible future develop- 
ments. We can do this by asking our- 
selves two questions. They are: What 
evidence do we have that research in 
the past has improved profitability? 
and, What are some of the principal 
areas in which we might expect break- 
through which should have a major 
effect upon profitability during, say, 
the next 10 years? 


What Research Strives To 
Accomplish 

Production research has two types 
of objectives: First, develop new and 
improved technology that will find im- 
mediate or early application; and sec- 
ond, initiate and evaluate concepts that 
might in the future result in completely 
new and quite different practices from 
those currently in vogue. 

Both of these objectives are impor- 
tant. Both can lead to improved profit- 
ability. To illustrate the difference be- 
tween the two foregoing objectives in 
three typical fields of interest, the 
Table of Comparative Objectives is 
helpful. 

Many other examples besides those 
shown in the table could be cited. If 
the research program is oriented so 
that both long-range and immediate 
objectives have a chance to develop 
new ideas that may have some con- 
ceivable application, some good prac- 
tical money-making or money-saving 
ideas will develop. Quite frequently 
the long-range objectives turn up ideas 
for immediate application long before 
the original objective is achieved. 

But ideas in themselves don’t im- 
prove profitability. 


Explore means of making water mis- 
cible or “nearly miscible” with oil and 
thus make water-flood displacement as 
efficient as miscible displacement. 


Turning Research Into 
Operating Practice 


Researchers specialize. Most oil-in- 
dustry production research programs 
are organized so that a group of com- 
petent engineers and scientists become 
extremely proficient in some phase of 
drilling and production. They become 
specialists. This arrangement often im- 
proves chances to develop important 
breakthroughs. 

In operations, trends have been 
against specialization, and perhaps 
wisely. But the operator, although fa- 
miliar with the whole picture, may not 
comprehend all the technological com- 
plexities-some of which, perhaps un- 
recognized, control profitability. 


Consultants to field men. Many oil 
companies have decentralized opera- 
tions. This has many advantages. It 
should, however, generally prove 
worthwhile to provide for a continual 
means of consultation between field 
men and specialists. This will afford 
a maximum opportunity to improve 
profitability. 

The field men have the responsi- 
bility for decisions that are made. But 
still they have a chance to integrate 
into their broad experience the knowl- 
edge and experience of specialists 
thoroughly acquainted with some of 
the important aspects of the problem 
at hand. 

The research man would seldom be 
expected to step in and do the entire 
job ordinarily given operating person- 
nel, in any total situation. But, very 
likely as a consultant he may well offer 
suggestions that, viewed in relation to 
the total problem, will result in major 
improvements. So a change in practice 
is tried. It works! The practice be- 
comes routine. The research man is 
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back at his research center still looking 
for new and better ideas in his spe- 
cialty. The operating man picks up 
the new ideas that have been tried and 
proved in the field and incorporates 
them into general practice 


Field situations help research. This 
is also a two-way street. More often 
than not, the feedback of ideas to re- 
search pays off in the research pro- 
gram itself. The research man is ex 
posed to problems and situations which 
he might otherwise never fully appre- 
ciate. He is given the opportunity to 
integrate real problem situations into 
his research program. Results have a 
chance for direct application where the 
problem was reviewed, as well as hav 
ing broad technological value through 
out the company. 


Providing special service. Because 
research is generally centralized in 
most oil companies, the personnel have 
access to results of field experience 
from all company locations and per- 
tinent published scientific information 
from the world at large. Thus, excel 
lent technical information is available 
on almost any type of problem 

In addition to technical information 
and the insight of the specialist, re 
search is equipped with facilities, tech 
nicians, instruments, and computers to 
assist in special investigations of many 
types. Frequently services thus per 
formed can be of real value to the 
operator. 

Therefore, management and opera 
tions should not overlook the specialist 
in the research department. His advice 
can be helpful as new programs are 
being formulated. He can be used as 
a trouble-shooter. After weighing all 
his suggestions, if the company is will- 
ing to try new ideas, many a plus will 
be added to its profitability 


How Research Affects Plans By 
Increasing Productivity 


If cost reduction is the direct result 
of research, perhaps long-range plan- 
ners can ignore its impact without too 
serious difficulty. But, if research de- 
velopments lead to an accelerating in- 
crease in productivity and reserves over 
that needed to meet projected demand, 
this cannot be ignored. Some trends 
in development spending might have 
to be altered or other factors could 
offset potential profitability gains from 
research. As will be shown later, per- 
haps the current impact of fluid injec- 
tion and fracturing have not been fully 
anticipated in the industry’s long-range 
planning. 


More profit. You probably would 
admit, maybe even proclaim, that re- 
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search has improved and will continue 
to improve profitability. At the same 
time, you want specifics. To demon- 
strate how profitability has been im- 
proved and may be improved in the 
future because of the oil industry’s 
research programs, some important 
trends are worth noting. 


Improving Drilling 


Since 1952 contract drilling rates 
have been trending downward, from 
an industry average of $5.85 per foot 
in 1952 to $4.50 in 1958. This down- 
ward trend was established in spite of 
the fact that unit labor and material 
costs were going up. Why? 


New ideas in drilling. Since World 
War II, drilling research has been ex- 
panded several-fold. New ideas 
evolved. A number of research devel- 
opments have edged their way into 
practice. These, combined with alert 
engineering and the competitive posi- 
tion of drilling contractors, have in- 
drilling rates and reduced 
costs. Typically, there are better bits, 
improved mud hydraulics, lost-circula- 
tion controls, use of large drill collars 
permitting more weight on bits, ac- 
cepting more angle of deviation as long 
as straightness is preserved, use of air 
or gas as circulating fluids where feasi- 
ble; then next in order, clear-water or 
low-solids muds, and, most recently, 


creased 


superposition of percussive blows on 
conventional rotary-drilling systems 
Most of the developments described 
have been associated with research 
either in oil companies or in service 
companies. Even so, all of these meth- 
ods are not yet being fully utilized. The 
drilling industry hasn’t become com- 
pletely educated in the importance of 


some of these developments 


Cost reducers. Perhaps the greatest 
impact on drilling costs in the next 
few years will come with further per- 
fection of low-solids muds and techni- 
ques for using these muds where heavy 
muds are ordinarily needed for pres- 
sure control; careful programming of 
weight on bit and revolutions per min- 
ute with bit character, bit wear, and 
rock character, and perfection of ro- 
tary percussive drilling systems. Gains 
are still likely from carefully optimiz- 
ing the total drilling program to in- 
corporate the best of compatible tech- 
niques. 

Admittedly, drilling 
keep going down indefinitely. But with 
the combined effort of research, op- 


costs cannot 


erating engineers, drillers, and service- 
company representatives, there is still 
improvement to be realized. 
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Greater Productivity 


Any development leading to an in- 
crease in reserves and productivity at 
a lower cost than developing new re- 
serves leads to increased profitability, 
at least in relationship to historic stand- 
ards. Fracturing and fluid injection 
are doing this now, and new develop- 
ments in these realms should yield even 
greater profits in the future. Research 
is constantly upgrading technology in 
these areas. 


Since commercialization of fractur- 
ing in 1949, nearly 300,000 fracturing 
jobs have been performed in _ the 
United States and Canada. This has 
resulted in adding an estimated 5 to 
5% billion bbls of oil to the reserves 
in these two countries, and an unde- 
termined, but very significant, increase 
in productivity. Perhaps increased pro- 
ductivity from fracturing has had more 
direct influence on profitability. With 
300,000 fracturing jobs performed and 
600,000 active producing oil wells in 
the United States and Canada the im- 
pact on productivity can be sensed 
Producing capacity has been increased 
faster than some statistics have indi- 
cated. 

Fracturing programs are now being 
planned to accomplish many different 
objectives. Industry is entering a new 
era in fracturing. Fractures can now 
be placed at specified positions in the 
section, their flowing capacity can be 
increased with specially-selected prop- 
ping agents, they can be made long or 
short. Fractures can be planned and 
executed to fit into the total depletion 
picture of many types of reservoirs 

These new developments will add 
productivity and reserves at an acceler- 
ated rate in the months and years 
ahead. A number of complex research 
investigations have resulted in develop- 
ing methods whereby fractures can be 
engineered so that the best possible 
fracture for the situation at hand can 
be achieved with a minimum cost. This 
is accomplished by matching fractur- 
ing-fluid characteristics, hp, pumping 
rate, and formation characteristics 
Money can be saved in the actual frac- 
turing job. This, of course, is a direct 
increase in profitability. 

Along with fracturing there has been 
an accelerating trend toward the early 
and extensive adoption of fluid-injec- 
tion programs. It is our estimate that 
currently approximately one-sixth of 
the nation’s productive capacity can be 
attributed to fluid injection. By 1970 
this will increase to one-third, and by 
1980 fluid injection may well account 
for at least about one-half of our na- 
tion’s productive capacity. We esti- 
mate that recovery efficiency (past pro- 
duction plus proved reserves, divided 
by total cumulative oil discovered) in 


the USA is trending as follows: 1940, 
23%; 1960, 33%; and 1980, 48%. 


Much of this improvement is due to 
fluid injection, and research is con- 
tributing heavily to this trend. This is 
adding reserves and productive capac- 
ity at a rate not reflected in all statistics. 

State regulatory bodies feel the im- 
pact as they struggle with methods for 
prorating fields under fluid injection 
Very likely, water flooding will be the 
main work horse. However, for spe- 
cial applications, it will be supplanted 
with a variety of different types of im- 
proved gas drives, for example, high- 
pressure gas injection, enriched gas 
drives, and miscible slug flooding. In 
addition, underground combustion of 
one type or another may prove very 
helpful and profitable in formations 
where the viscosity of the oil is too high 
for efficient water flooding. 


Research at the present time is play- 
ing an important role in assisting op- 
erating engineers in screening reser- 
voirs for the application of one type 
or another of fluid-injection program. 
Here again, the research man partici- 
pates as a consultant. He has for his 
use fast computers, reservoir analyzers, 
fluid-flow models and test cells, all of 
which can make a definite and impor- 
tant contribution to the solution of 
various types of reservoir fluid-injec- 
tion problems. 


Improved efficiency due. We would 
expect that during the next 10 years 
a number of important breakthroughs 
for improving waterflood recovery ef- 
ficiency will be forthcoming. Perhaps 
many of these improvements will come 
out of research dealing with reservoir 
rock wettability. Additives of one type 
or another which can be introduced 
into the reservoir with injected water 
will probably be directed at modifying 
interfacial forces. Developments in 
this direction will perhaps combine the 
advantages of conventional water 
flooding and miscible slug flooding and 
cancel out most of the disadvantages 
of both. Many of these improvements 
will be formulated and evaluated in the 
laboratory. 


Field tests necessary. Laboratory 
studies will never be entirely sufficient. 
Field pilot tests of one type or another 
will, in most cases, be necessary before 
breakthroughs will be accepted as gen- 
eral practice. These pilot tests are 
needed because at the present time 
it is impossible to accurately measure 
the effects of inhomogeneities in inner 
well areas on fluid-injection processes 
The evaluatiua of the overall effect of 
these inhomogeneities is a major chal- 
lenge to research. 

One possible avenue of approach 
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could be a single-well pilot test. In 
such a test, a combination of alternate 
fluid-injection and withdrawal opera- 
tions in conjunction with logging pro- 
cedures might adequately characterize 
reservoir rock and fluid displacement 
interrelations in a short period of time 
and with minimum operating cost. This 
could replace some expensive pilots. 


The combined effect of fracturing 
and fluid injection has added much to 
the present producing capacity. With 
the rapid increase in technology com- 
ing out of our research organizations, 
particularly in these two fields, you can 
expect reserves and productivity to be 
further increased in the future. There- 
fore, it is important that management 
and economists recognize this trend 
and make their long-range plans ac- 
cordingly if real advantage is to be 
gained in profitability. 


Other Progressive Steps 


Corrosion inhibition chemically and 
by cathodic protection has done much 
to increase profitability during the past 
decade. There is still considerable room 
for improvement, and research will 
take the lead in that direction. Plastic 
linings of several types, both for repair 
and initial installation, may prolong 
the life of tubular goods and vessels 
used throughout the oil industry. Per- 
haps we are just beginning to see the 
dawn of the day when this type of in- 
stallation becomes commonplace. 

Control of paraffin deposition is still 
a hard-sought objective; not just its 
removal, but control of deposition to 
perhaps eliminate the problem of re- 
moval. 

Automation of lease tank batteries 
has been a major innovation in the re- 
cent past and should aid materially in 
increasing profitability. But, to take 
advantage of this, wells and related 
facilities must be so equipped as to re- 
quire no routine attention — other- 
wise, have we achieved maximum cost 
reduction? Research, in cooperation 
with operating personnel, should find 
and eliminate the “weakest links” in 
achieving full automation or some of 
the gain from automation will be lost. 

In some multi-reservoir fields a large 
portion of well and lease investment 
and operating expense is necessary to 
permit an operator to obtain an allow- 
able and to keep strict inventory of 
production from different common 
sources of supply penetrated by the 
same well. 

Dual and triple completions are 
common (and expensive). Subsequent 
workovers will be dually and triply ex- 
pensive (squared). Maybe research can 
find a way of identifying oils from dif- 
ferent sources so that adequate pro- 


duction controls could be achieved 
without so much “non-productive” in- 
vestment and operating expense. 


Entire Industry Benefits 


A company with its own individual 
research organization is usually in a 
position to take advantage of improved 
technology to some extent before its 
competitors have the same opportuni 
ty. Much of this advantage is realized 
in long-range plans where properties 
of one type or another may be ac- 
quired or disposed of. But in the long 
run, industry — and therefore the pub- 
lic — are also the benefactors of com- 
pany research. 

There are numerous developments 
coming out of our research organiza- 
tions that are contributing to increased 
profitability. Many of these get intro- 
duced to the industry through service 
companies. In this instance, the oil 
company sponsoring the research may 
receive a slight remuneration for its 
development costs through royalties 
charged by the service company to the 
user in industry. 

Most developments are thoroughly 
and accurately reported in the indus- 
try’s technical literature. Many new 
developments in reservoir engineering 
where fluid injection is involved, for 
example, have to be publicized in order 
that the operator with the idea can use 
it. Public hearings are held before 
regulatory bodies where plans are dis- 
cussed. Many projects where fluid in- 
jection is to be used require unitiza- 
tion. Once you unitize the properties 
of a group of operators, your tech- 
nology must be disclosed if it is to be 
used for the benefit of the unit. 

For an operator to take advantage 
of reduction in drilling costs, the tech- 
nology that is developed in his own 
laboratory has to be given to the drill- 
ing contractor in most instances before 
the operator can reap the benefits. And 
as soon as it is given to a drilling con- 
tractor, it then becomes available to 
others in the industry, because the drill- 
ing contractor is selling his services to 
other oil companies. 

Even though industry at large bene- 
fits from industrial research, companies 
with a research organization should be 
quick to apply their own ideas and 
quickly recognize and apply ideas from 
other sources. Thus while research is 
supplying some of the wherewithal to 
improve overall oil industry profita- 
bility, the company paying for the re- 
search is in a position to get a quicker 
and better profitability position 


Summary 


May I summarize in this fashion? 
Research has been making a real im- 
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pact on profitability in the oil indus 
try. The specialists trained in research 
organizations can be of great value as 
consultants to operating personnel on 
unusual current problems. A researct 
organization, because of the tremen 
dous amount of information, experi 
ence, and facilities at its command, can 
be of great assistance to the company 
in the solution of some of its majo! 
long-range problems. The research pro 
gram can be enhanced by working into 
its program real field problems, the 
solution of which may have some spe 
cific and direct value in addition to its 
broad technological importance. The 
feedback to the research department of 
ideas originating from working rela 
tionships with operating people will in 
sure that new research programs will 
have a maXimum opportunity of add 
ing profitability to the company's 
program. Research laboratories are 
struggling with some very important 
problems. It is very likely that major 
breakthroughs will be made in the next 
10 years. With long-range planners an 
ticipating the impact of research and 
management alert to the opportunity 
to modify development plans accord 
ingly, production research should aid 
greatly in improving profitability in the 


years ahead x** 
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NO SPECTACULAR GROWTH of air/gas drilling activity 
can be reasonably predicted for North America (U. S. and 
Canada) during 1961. The consistent expansion of gaseous 
circulating media into drilling and production applications 
will, however, not slacken. 

Certain trends in the industry will bolster utilization of 
air/gas drilling technology, reinforced by advances in the 
technology itself. 

Outside of North America, it is expected that 1961 will 
see greater efforts to reduce any existing “technological lag” 
in the international petroleum industry. Closing the techno- 
logical gap, with accompanying cost cutting measures, 
should improve the opportunity for the employment of 
air/gas drilling procedures. 


NORTH AMERICAN OUTLOOK 


API President Frank M. Porter, speaking recently in Chi- 
cago, predicted a total of 44,000 wells to be drilled in the 
U.S. during 1961. Western Canada’s average of some 2500 
wells per year may be expected to continue during 1961. 

Since air and gas drilling came into general use, the focus 
of air/gas drilling operations has been in the Rocky Moun- 
tain region. This is expected to continue and accelerate. 
Subsidiary areas of air/gas use will also be found in the 
Appalachians, Texas Panhandle, and a restricted number 
of counties in Texas, Oklahoma, and Arkansas. Develop- 
ment drilling to open new gas reserves will preferentially 
employ a gaseous circulating medium in these latter areas. 

California activity appears to be limited to development 
and workover efforts, sustained by past successes in these 
operations, A presently unforeseeable increase in explora- 
tory or special purpose holes may improve the expected 
air/gas drilling count for the Great Basin area. In the East, 
total drilling activity in West Virginia was up 25%, com- 
paring third quarter totals of 1960 with 1959. Gas well 
completions were double the 1959 total for the period. In 
1960, nine months’ drilling activity in Pennsylvania was up 
almost 30% over third quarter totals for 1959. Sustained 
drilling activity is forecast in this area where air/gas drilling 
has proved its mettle 

Our forecast for U. S. wells to be drilled throughout or 
in part with air or natural gas during 1961 is 1200 wells. 
On the basis of 44,000 wells for the nation, a gaseous cir- 
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culating fluid will thus be used in approximately 2.7% of 
all wells. For Western Canada approximately 25 wells, or 
1% of total expected activity, will employ air or natural 
gas, The latter forecast, as well as the U. S. prediction, 
includes a limitation factor for experienced air/gas person- 
nel and total available equipment resources 


Trends and Applications 


If our estimate of 1200 wells for North America is cor- 
rect, few manufacturers will exhibit any excitement over 
such a small market for equipment and materials. However, 
certain trends and applications for air/gas drilling proced- 
ures will bear watching by manufacturers, service compa- 
nies, and drilling contractors. 


Five Operator Trends 


In the petroleum industry it is the operator-producer who 
creates and stimulates the market demand for air/gas drill- 
ing technology. There are five discernible trends which can 
influence expected application of gaseous circulating fluids. 


1. Lowered exploratory drilling activity due to curtailed 
budgets. With restricted exploration budgets, planned use 
of air/gas offers the means to drilling substantially greater 
footage. In addition to direct economy, further savings are 
obtained by testing a larger number of prospects which 
would otherwise be accruing rental costs. Indeed, the explor- 
atory use of air/gas drilling may be the most significant 
trend affecting the validity of our 1961 prediction for the 
North American area. 


2. Continued emphasis on economy. As an operating 
policy, the larger companies are emphasizing the necessity 
of evaluating new concepts and new methods as the route 
to economy in executing familiar jobs. Blessed by top man- 
agement, this push toward a fresh approach to old prob- 
lems has already achieved notable economies in drilling 
and producing operations. 

Since 70% of the oil industry’s annual expenditures has 
been in drilling and producing, the trend in creative engi- 
neering and analysis is likely to remain strong. Conse- 
quently greater consideration is assumed for gaseous 
circulating media to develop flexible, cost cutting practices 
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Don’t pull 
production tubing string 
on workover jobs! 


HYDRIL 


MACARONI TUBING TOOL JOINTS 
let you work through the tubing 


Hydril “CS” Tubing Tool Joints—the smallest drill string 
you can buy—are made of heat-treated alloy tool-joint steel 
with strong, tight-sealing Hydril “CS” tubing threads. They 
have more than ample strength for safe performance of 

e CIRCULATION CLEANOUT 
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e SQUEEZE CEMENTING 

e CEMENT DRILLING 
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e PARAFFIN CLEANOUT 


Don’t pay for pulling tubing...put the world’s smallest work- 
over string to work through the tubing! 

For complete information on Hydril Macaroni Tubing Tool 
Joints, see your Hydril field man, or write Hydril Company 
for free Bulletin TT-59. 
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drill pipe...casing...or tubing...your best connection is Hydril! 
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3. Get more oil and gas out of known reservoirs. John 
S. Bell of Humble Oil & Refining called this “engineer's 
oil” in a speech presented in late 1959. In the U. S, at that 
time, Bell pointed out, economic recovery from known re- 
serves would still leave more than 200 billion barrels of oil 
in the ground. 

The economics of developmental drilling have benefitted 
from gaseous circulating media, not only because of low- 
ered drilling time for development wells, but also for their 
non-contaminating qualities. Exploitation programs are in- 
cluding consideration of air/gas methods along with careful 
analyses of spacing, hole size, completion, and production 
practices. 

Related to the trends of economy and getting more oil 
out of known reservoirs is closer evaluation of costs and 
results in remedial operations. Management in 1960 was 
noticeably less hesitant about examining the properties of 
air and natural gas where used as the cleanout mechanism 
By 1960, of course, natural gas was the established cleanout 
and workover fluid at Rangely field, Colorado, and in the 
San Juan Basin of New Mexico. 

In the Rockies during the past year, one major operator 
scheduled a series of shallow wells in an older producing 
area for air cleanout. Air cleanout techniques achieved some 
noteworthy results in operating performance and time sav- 
ing. The possible improvement in productivity compared 
with costs of air and engineering supervision has yet to be 
evaluated. 

4. Program for lower unit costs. The definite trend today 
is toward mass production concepts and techniques, basi- 
cally the idea that higher effective use of personnel and 
facilities means lower unit cost of output. Outside of manu- 
facturing, the most notable example of programming in the 
oil field is automatic custody transfer. 

Multiple well programs in exploration and development 
are viewed by more middle management people as beneficial 
to their company’s operations. Programming can reduce 
costs per well by several means: location preparation, trans- 
portation, services and supplies, and in administration. Pre- 
planning with the drilling contractor is a proven time- and 
cost-saver. It has been shown that overall drilling efficiency 
is likeliest to improve as familiarity with subsurface condi- 
tions grows during exploration drilling programs. In devel- 
opment drilling, more operators are finding that optimal 
performance and economy come with a carefully engineered 
program. 

Integrating air/gas technology into these programs has, 
almost without exception, driven overall unit well costs 
down. Multiple well programming optimizes compressor 
and special tool utilization. Programming has enabled oper- 
ators to take maximum advantage of air/gas characteristics, 
continuous drill stem testing, rapid sample returns, low 
hydrostatic head of the fluid column, and others. Geologists 
and engineers appreciate the information retrieval possibili- 
ties from a gaseous circulating system. 

Future levels of air/gas drilling activity are certain to be 
influenced by the strength of the move toward program- 
ming. By way of an aside, this same trend will exert strong 
influence on the growth rate of turnkey drilling contracts. 


5. Use consultants and specialists on a project basis. 
Although two major companies have set up their own air 
drilling departments, it does not appear to be the trend. 
More and more operators are relying on consultants and 
service companies, rather than having specialists on the 
company payroll full-time. 

The progressive use of consultants and outside services 
has grown far beyond the employment of independent audi- 
tors, reserves analysts, and advertising firms. Beyond the 
more common oilfield service organizations, the list includes 
management consultants, contract pumpers, psychologists, 
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secondary recovery engineers, photogeologists, and technical 
translators. 

Consulting firms bring objectivity and diversified depth 
of experience to the problems of project evaluation and 
execution. Contract air/gas drilling specialists and consult- 
ants can now be employed on a project basis and will facili- 
tate the spread of air/gas technology to new areas. 

On a single-well or non-program basis, North American 
operators will continue to rely on advice and recommenda- 
tions from the trained personnel and cumulative experience 
of established air/gas drilling service firms. 


INTERNATIONAL AIR/GAS OUTLOOK 


Russian crews have used air to drill in the permafrost, 
while French, American, and Israeli companies have circu- 
lated compressed air under hot, dry, desert conditions. An 
American drilling contractor and operator used aerated sea 
water in an exploratory operation in Central America. De- 
velopment well drilling with natural gas has been success- 
fully performed in Argentina. However, a bibliography on 
air/gas drilling from non-North American trade and tech- 
nical periodicals shows that fewer than a dozen articles have 
appeared in the last decade; and these deal principally with 
experimental or shallow hole experiences. 

Numerically few holes have been drilled with air outside 
the United States and Canada, although compressor equip- 
ment has been sold in scattered instances since 1955. Inves- 
tigation reveals probable reasons for the sporadic use of 
air/gas drilling outside North America: 


1. Uncertainty as to the true state of the technology. Fail- 
ures in air drilling attempts, due to inadequate or improper 
equipment and inexperienced supervisors, had a detrimental 
influence on the use of air by others. 


2. Lack of experienced technical assistance for planning 
and evaluation. Actually, it was not until late 1957 and early 
1958 that technical counsel, with adequate field experience. 
was available even for the U. S. operators planning overseas 
operations. 


3. Financing initial costs of compressor units, tools, 
chemicals, and materials, where outright purchase was nec- 
essary. In many cases financing problems were reflections 
of the previous two factors as they affected both operating 
companies and financial institutions. 

In 1961 several factors point toward an increase in air/ 
gas drilling outside North America. 

First, the true state of the technology can be determined 
through personal visits to the North American areas where 
air/gas drilling is utilized. A swelling number of foreign 
engineers, representing national and private companies, are 
observing field operations, interviewing experienced oper- 
ators and drilling contractors, and inspecting field per- 
formance data accumulated by air/gas drilling service 
companies. 

Second, experienced technical assistance is available for 
feasibility studies, equipment and supply mobilization, oper- 
ations supervision and personnel instruction. Several com- 
panies have been formed for this purpose during the past 
year. Technical services have already been rendered to a 
number of foreign operators, as well as North American 
operators and contractors contemplating air/gas drilling in 
overseas exploratory and exploitational programs. Oper- 
ators in the desert have closed the technological gap between 
the Bedouin’s tent and the crew trailers by installing air 
conditioning in the latter. Recent interest in altering con- 
ventional circulating systems in the well bores should pre- 
view greater utilization of gaseous circulating systems in 
desert areas. 

Third, alert U. S. operators view accelerated development 
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Number 1 of a Series 
TELL THIS PETROLEUM INDUSTRY FACT TO YOUR NEIGHBOR 


Don’t eat 
the 
seed corn! , 


\ 

From each years harvest, a portion must be set aside as seed corn to assure a 
crop next year. Never sold, never eaten, the seed is the only guarantee against a 
famine. 

The same is true with oil and gas. A new “crop” must be sought each year. 
Percentage depletion, commonly but erroneously called “depletion allowance,” 
provides the seed that finances the search and assures next year’s crop of oil. A 
substantial portion of each year’s income must be set aside by the petroieum 
industry, as seed, to guarantee a continuing supply of oil and gas. This operating 
principle has made the petroleum industry a leader in free world enterprise. 


A nation deprives itself of its own future and penalizes all consumers when 
it deprives any industry of the seed that guarantees future productive harvests. 
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drilling with air/gas as a hedge against the inflationary costs 
of equipment, materials, and labor in certain foreign areas. 

National oil companies, intent on developing their own 
reserves and conserving foreign exchange, have shown re- 
newed interest in applying air/gas drilling methods to their 
unique prcblems in reservoir exploitation and workover. 

Private and national oil companies have recognized that 
air/gas drilling costs can be amortized within development 
drilling budgets, since the annual number of wells completed 
may be substantially increased. 

Given these factors at work, plus the fact that of all 
rotary rigs operating in the Free World, one-third are out- 
side North America, 1961 should initiate a period of active 
and widespread air/gas drilling utilization. 


AN IMPROVED TECHNOLOGY 


Beyond general trends in the North American petroleum 
industry and international factors mentioned above, expand- 
ing consideration and application is being propelled by an 
improved technology in gaseous circulating media. 

For air/gas drilling in 1961, there are double-acting com- 
pressor units with 1000 cu ft per min outputs in the 250- 
300 psi range that weigh little more than the single-acting 
500-600 cfm units they outmode. To supply computable 
air/gas requirements for a specific job, compressor recom- 
mendations can draw upon a comprehensive equipment 
list, including single-stage and two-stage boosters, two-stage 
and three-stage compressors, either skid or trailer mounted. 

in improving penetration rates over straight air/gas drill- 
ing, the hammer drill scored notable successes in the U. S. 
and Canada during 1960. As a technical advance in lower- 
ing drilling costs, the air/gas operated hammer drill compels 
attention to gaseous circulating media for every area of 
high cost exploratory or development drilling. 

Being dispelled, slowly but surely, is the myth that air/gas 
drilling must cease whenever water is encountered. With 
available drying agents and injectors, foaming additives and 
pumps, and water shutoff procedures, water entry into the 
well bore can be economically controlled. The experienced 
air/gas supervisor simply determines the most effective and 
economic procedure to support the highest rate of drilling 
progress. 

Improved foaming agents appeared in 1960. One of these 
new detergent compounds has virtually the same foaming 
power in saturated salt water as in fresh water or oilfield 
brines. Research and experimentation are seeking additional 
ways to better downhole performance of foaming agents. 

A host of drilling techniques are also available to dimin- 
ish the effects of liquid entry into the well bore during 
air/gas drilling. Mist drilling, mud-mist drilling, aerated 
mud and aerated water drilling can be called into action 
according to hole conditions, maintaining both drilling prog- 
ress and competitive cost position over conventional circu- 
lating liquids. 

Specialized air/gas drilling techniques have contributed 
to improvements in systems, as well. Two of these systems 
open further opportunities for air/gas drilling growth: 


Double Concentric Drill Pipe System. In addition to 
other potential uses, this system appears to be the most effi- 
cient manner in which to employ air or natural gas as a 
cleanout mechanism in low pressure and water sensitive 
reservoirs. 

The pipe-within-the-drillpipe string rotates while a con- 
stant, surface controlled pressure is retained in the surround- 
ing annulus. Air or natural gas enters the inlet hose of the 
dual swivel and flows down the outer annuius of the double 
concentric kelly. Proceeding down the outer annulus of the 
pipe-within-the-drillpipe, the gaseous circulating fluid comes 
out at the bit. Cuttings, cavings, and debris are swept up- 
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ward to the surface through the central annulus. All clean- 
ing and cutting action is focused at the bit face. 

Closed circuit drilling system. This system was originally 
a response to gas drilling in an area having an anti-air pollu- 
tion restriction. Conservation of natural gas resources, to be 
sold or returned to the reservoir, will be the primary in- 
fluence in extending use of this system. In essence, the port- 
able equipment is fed by the flow from the discharge line 
Cuttings, liquids, and gas are separated and treated. Liquids 
of economic value are saved while water and cuttings are 
dumped. Natural gas is either returned to the gathering sys- 
tem for sale or re-cycled as the drilling fluid. 


Future Tools 

New tools, techniques, and processes will be increasingly 
generated by air/gas drilling service firms seeking practical. 
economical solutions which may be applied to problems 
encountered over a wide range of operating conditions. 
Competitive pressures, too, are urging new techniques in 
drilling practices, expanded versatility in compressor pack- 
ages; field experience is suggesting new directions for 
research and investigation. 

As direct research results or as a by-product of research 
into drilling and drilling fluid problems, technical improve- 
ments will continue to come from oil companies, manufac- 
turers, and oilfield service companies. It is believed, 
however, that most new tools, materials, and processes will 
be introduced and applied through licensing agreements 
with air/gas drilling engineering firms. Major company 
laboratories already use this device to exploit products and 
processes in a geographically widespread market. 

Not to be overlooked as a potential source of a revolu- 
tionary tool or process is the creative engineer, not neces- 
sarily associated with drilling or production. Unpredictably, 
it may be such an individual who will unite seemingly un- 
connected physical and/or chemical principles, thereby 
injecting fresh impetus to the employment of gaseous 
circulating media. 


Future Growth 

The pitfalls of a forecaster are many. Given the complex 
variables within the trends and problems of the drilling and 
producing industry, only an increasing utilization of gaseous 
circulating media can be predicted with assuredness. The 
rate of growth will depend ultimately on the number of 
decision-making individuals who know what has been done 
and who recognize air/gas drilling methods can be made to 
solve more of their old problems. xk * 
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IN ANY FORMATION WHERE THEY ARE USED 


GLOBE 3-CUTTER “TASK-TYPE” ROCK BITS 


Stay ow the Bottom fongeor! 


Drillers and Tool Pushers everywhere recognize the superior design and engineering of 
Globe 3-Cutter ‘‘Task-Type”’ Rock Bits which insure outstanding hole-digging performance. 
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FIG. 1. Component parts of the 
new rotary-piston engine include: 
(1) crankshaft, (2) connection for 
cooling water, (3) fuel mixture in- 
take, (4) exhaust, (5) flywheel, (6) 
rotary piston, and (7) counter- 
balance to compensate for piston 
eccentricity. 


Rotary piston is new idea in 
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Unique design delivers well over 1 hp per |b in new engine with no reciprocating parts 


AFTER SIX YEARS of apparently 
successful laboratory tests, NSU-Werke 
A. G. of Neckarsulm, West Germany, 
is ready to begin construction and dis- 
tribution of a new engine which has 
all appearances of being a revolution- 
ary invention. The unit is an internal 
combustion engine with a rotary piston 
and might be classified as a cross be- 
tween a conventional piston engine and 
a modern reaction turbine (Fig. 1). 

The new engine was created by Felix 
Wankel, owner of the Technische Ent- 
wicklungsstelle (technical testing lab- 
oratories), of Lindau, Germany. His 
work was carried out in collaboration 
with Dr. Walter Froede, chief of re- 
search for NSU. 


Engine Design 

In the design, the creators have taken 
from the conventional piston engine 
only the system of introduction of fuel 
(through a carburetor or injection 
pump) and the ignition system, based 
on the four-cycle principle. 

The motor is also comparable in part 
to a turbine since it possesses no parts 
which operate in reciprocal motion, 
such as pistons, connecting rods, valves, 
levers, or any other parts which convert 
or transfer movements of this nature 
(Fig. 2). Moving parts of the motor are 
submitted only to rotary motion. Solid, 
compact construction permits high- 
speed operation without vibration. 

Central component of this motor is 
the piston, a type of rotor, in the form 
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of an equilateral triangle with curved 
sides. The piston rotates eccentrically 
in a large chamber bounded by a curve 
which has been defined mathematically 
as “an epitrocoid of double arc,” which 
resembles the figure “8.” 


Four-Cycle Operation 

Rotation of the piston within the 
large chamber forms three smaller and 
separate chambers whose volume in- 
creases or decreases according to the 
position of the rotary piston. 

Following one of the chambers 
through a complete rotation (Fig. 3), 


FIG. 2. Rotary piston and shaft- 
mounted counterbalance are only 
moving parts of the engine (left). 
Moving parts of a conventional pis 
ton engine are shown at right. 


we see that volume increases during the 
first phase (1 through 4). Gas-air mix- 
ture enters through the open orifice and 
produces the intake cycle. 

At this point, a seal at the piston 
vertex sweeps past the open intake ori- 
fice and the chamber is completely 
sealed. Volume of the chamber then 
begins to decrease to form the second 
or compression cycle (5 through 7). At 
maximum compression, a spark plug 
ignites the explosive mixture, beginning 
the third or expansion cycle (8 through 
10). 
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FIG. 3. Four-cycle operation of the motor is similar to 
that of the conventional piston engine: intake (1-4), com- 
pression (5-7), expansion (8-11), and exhaust (11-1) cycles. 


Finally, as the seal sweeps past the 
exhaust orifice, rotation of the piston 
forces out spent gases in the exhaust 
cycle (11 through 1). This completes 
the four classic cycles of conventional 
internal combustion engines. 

The rotary piston is connected to a 
shaft through a set of planetary gears 
in such a manner that the piston and 
shaft rotate in the same direction, but 
with the piston rotating at only two- 
thirds the speed of the shaft. 


Motor Performance 

According to information released 
by NSU, a Wankel engine with a shaft 
horsepower of 25 to 30 hp and a speed 
of 2000 to 17,000 rpm requires less 
space than a simple carburetor with its 
air filters. The same motor fabricated 


of steel and iron weighs less than 38 Ib, 
and other models also tested weigh less 
than 25 Ib when made of lighter metals. 
It is believed that even lighter models 
can be built. 

On the test benches, the new motors 
have proved to be very rugged and 
safe. During running tests of many 
hours at full load, there has been little 
wear of mating surfaces. Temperature 
characteristics of the combustion cham- 
ber are very favorable and permit use 
of low octane fuels. 

Interest created by this new system 
among engine manufacturers in the 
U. S. is evidenced by the fact that Cur- 
tiss Wright Corporation, manufacturer 
of aviation engines, has acquired the 
license to produce the motor in this 
country x**e 
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LETTERS 
AND 
COMMENTS 


Dear Sirs: 


In Mr. H. J. Struth’s report entitled, 
“What It Costs to Find U. S. Oil” (No- 
vember PE, p. B-19), one basic prem- 
ise States 


“The oil industry is reinvesting 
36.4% of its gross revenue from 
crude oil production in the search 
for new reserves, whereas the de- 
duction for cost depletion, limited 
to 50% cf net income, averages 
only 22%; not 27¥2%.” 


This is, of course, a mis-statement 
of fact since there is no limitation on 
the deduction for cost depletion. Pre- 
sumably, the author has reference to 
percentage depletion. Elsewhere, the 
report states: 


“...the rate applicable under to- 
day's conditions should be at least 
35% instead of 27%.” 


The question arises as to whether or 
not a rate of 35% would benefit all 
producers since the present deduction 
is restricted by the 50% of net income 
limitation 


H. A. Compton, 
Clark, New Jersey 


Mr. Struth’s reply 


You are correct, sir. The statement 
in my article on oil finding costs, pub- 
lished in the November 1960 issue of 
The Petroleum Engineer, should have 
read “percentage depletion.” 


Your question concerning the bene 
fit to all producers if the depletion al 
lowance was increased to 35% may be 
answered as follows: 


Since the facts indicate that the av- 
erage percentage depletion deduction 
amounts to 22% rather than 2742 %, 
an increase in the allowance to 35% 
would establish a realistic depletion 
allowance of 2944 %, even though the 
deduction is subject to the 50% limi- 
tation. Furthermore, a higher depletion 
allowance would provide a greater in- 
centive to exploration for oil and gas 
reserves in the light of today’s growing 
cost burden 


H. J. Struth, 
Dallas, Texas 
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BAKER INSERT 


FLOAT-CHECK VALVE 
PRODUCT NO. 176 
Replaces a conventional float 
collar in wells of moderate 
depth. Constructed entirely of 
aluminum, plastic and rubber 
for ready drillability, it fea- 
tures the famous Baker “float- 
ing ball” that has successfully 
landed and cemented more 
strings of casing than any 
other type of back-pressure 


NEW FROM 
BAKER! 


INSERT 
VALVES 
THAT 





BAKER 


INSERT FLEXIFILL VALVE 
PRODUCT NO. 177 


Incorporates the ingenious 
automatic diaphragm found 
in the popular Baker Flexi- 
flow collar. This variable 
valve provides controlled fill- 
up, for maximum relief from 
pressure surges during run- 
ning in. Competitive insert 
fill-up valves do not provide 
the obvious advantages of the 
Baker variable orifice. 


CONVERT 
CASING 
COUPLINGS 
TO FLOAT 
OR FILL-UP 
COLLARS 


cementing valve. 





Important new design features bring improved performance to insert equipment! 


In wells of moderate depth these new 

insert valves offer convenience and 

economy. They provide many of the 

features that have made Baker floating 

and fill-up equipment so dependable 
and so widely accepted. Extensive testing by Baker 
engineers revealed that insert equipment must over- 
come several inherent difficulties if it is to perform 
effectively. These tests further indicated that valves 
already on the market did not adequately cope with 
the problems. How Baker engineers successfully de- 
signed these new insert valves to overcome these 
problems, and to deliver superior performance, is 
described below. 
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MUST HOLD PRESSURE AT TWO POINTS 


In a conventional Baker collar the valve is surrounded 
by drillable concrete which not only holds the valve in 
place, but also blocks fluid passage around the outside 
of the valve. The ball-check valve (Seal A) is thus the 
only seal required. An Insert Valve, however, does not 
have this concrete back-up and must provide, in a 
one-inch space (Seal B), all the resistance to pressure 
provided by a foot of concrete in conventional equip- 
ment. And, since the pressures involved can reach 
several thousand p.s.i., the proper location and design 
of this seal are of vital importance. 


WHY LOCATION OF THE SEAL IS IMPORTANT 


A seal so located that it relies upon the pin above it for 
a back-up is not going to be able to stand pressures 
from below—especially in lighter-weight casing. Draw- 
ing “C;’ below, indicates the way such a seal may extrude 
and leak. Only a seal located so that it is backed-up by 
the metal of the valve itself can have a chance of stay- 
ing on through completion of the job (Drawing “D”). 





Seal tends to 
extrude and leak 





Seal is backed-up 
by Valve Body 














WHY DESIGN OF THE SEAL IS IMPORTANT 


Exhaustive testing proved to our engineers that even a 
seal properly located won't last through the job unless 
it is designed like the one illustrated above. Notice that 
the underside of the seal is tapered and that it is 
backed-up by a metal ring with a matching taper. This 
is important for two reasons: |) It bottles up the seal 
to make it effective not only against back-pressure, but 
also against pressure from above when a follow plug is 
bumped; and, 2) since the distance between made-up 
pin ends varies, it lets the valve seal-off in the widest 
possible range of casing weights without interfering 
with complete joint make-up. 


CONSULT YOUR BAKER REPRESENTATIVE 


He will gladly explain the important differences in avail- 
able insert equipment, and provide you with practical 
information on its use in your specific well program. 
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RUNNING IN CEMENTING AFTER CEMENTING 


RUNNING IN CIRCULATING VALVE ACTUATED 








The Floating Ball is the ideal check vaive 
Running-in: Floating ball maintains a leak- 
proof back-pressure seal. No springs, 
guides or hinges. Cementing: Ball is never 
stationary long enough to be eroded or cut 
by slurry. After cementing: Bali floats up 
to reseal the instant pumping stops. 





How Variable Vaive controls casing fill-up 
Running-in: Opening in the diaphragm 
responds to pressure changes, giving auto- 
matic control of fill and maximum relief 
from pressure surges. Circulate: As de- 
sired. Valve Actuated: By pumping bal! 
through diaphragm to provide check vaive. 


BAKER Olt 


TOOLS, INC 





World's Deepest Test... 


DST MADE AT 13,000 FT WITHOUT 


RUSSELL W. HOLMAN, The Grande Corporation, Dallas, Texas 


Inflatable packer element, measur- 
ing 15-in. long and made of 90-duro- 
meter rubber, was recovered without 
a hitch and in good condition es shown 
above when examined by Erie L. Miller 
(left), Halliburton tester, and Hubert 
Eppler, The Grande Corporation. 


An open-hole drill stem test was made 
by The Grande Corporation in a de- 
viated North Texas well without 
trouble to set a new record 


Deep drilling problems are not new 
to The Grande Corporation of Dallas, 
Texas, and it was almost routine when 
it recently established a world’s depth 
record, so far as can be ascertained, 
for a successful open-hole drill stem 
test. The well was Grande’s T. W. 
Harshbarger No. 1, located about six 
miles northwest of Pottsboro in Gray- 
son County, Texas, near Lake Texoma. 
The time was August 24, 1960, and the 
open-hole interval tested was from 
17,811 ft to 18,008 ft (total depth). 

To those who have drilled and tested 
deep wells, this may not appear as a 
problem operation. However, there 
were complicating circumstances, the 
principal one being a crooked hole, 
with maximum deviation measured up 
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to 36 deg. from vertical. When the drill 
stem test operation was planned there 
was some doubt if the packer and an- 
chor pipe could be removed. 


Well Conditions 

The Grande Corporation’s Rig 3 
drilled the well to test the Oil Creek 
formation. The well had 7%-in. O.D. 
casing set to 13,585 ft below which a 
6'2-in. hole was drilled to a total depth 
of 18,008 ft. Extremely hard and 
steeply dipping formations encountered 
caused the well to deviate up to a maxi- 
mum of 36 degrees from vertical. 

Prior to running the drill stem test, 
the mud was carefully conditioned to 
a weight of 13.7 Ib per gal. Viscosity 
was unusually high at 156 seconds 
(funnel) in order to handle extremely 
heavy shales above the Oil Creek. The 
drilling fluid was not of a special mix, 
but the conventional barite-gel system 
which had been treated with caustic 
soda and quebracho. It did contain 
three percent of diesel oil. 

In order to place the packer of the 
test tool assembly at the top of the in- 
terval to be tested (17,810 ft), it was 
necessary to add 197 ft of 4%2-in. O.D. 
heavy-wall perforated flush-joint an- 
chor pipe. 


Drill Stem Test Assembly 

A slight revision in the usual testing 
tool hookup was made so that if the 
packer could not be unseated and pulled 
from the crooked hole, it could easily 
be disconnected from the drill string 
and left in place with only the anchor 
pipe on bottom. 

The drill stem test consisted of the 
following: 


Length, 

Description Inches 
34-in. OD Handling Sub & 
Choke Assembly 54 
5-in. OD Closed-In Pressure 

Valve 56 
5-in. OD Hydro-Spring Tester 
5-in. OD Above Packer, Bourdon 

Tube Running Case 
Second 5-in. OD “AP” B. T 

Running Case 
5-in. OD Hydraulic Jars 
S-in. OD Vertical Rotation 

Safety Joint 


5%4-in. Expanding Shoe Wall 
Packer Assembly with 15-in 
$0 durometer rubber 
element 
Total Test Assembly 
Length = 435.7 in 
36.3 ft 


64.76 


4'4-in. OD Heavy Wall 

Perforated Anchor 
Pipe 197.0 ft 
Overall length 233.3 ft 


Test Operations 

After the hole was conditioned, the 
drill stem test assembly with 197 ft of 
anchor pipe on bottom was made up 
and run in the hole. The valve on the 
bottom was closed, so that inside of the 
drill pipe was run dry for a short dis- 
tance and then filled with water. The 
process was repeated until 11,700 ft of 
drill pipe had been filled with water 
Remainder of the string was run in dry 
until the anchor pipe touched bottom 
at 18,008 ft. 

Once on bottom, 25,000 Ib of weight 
was slacked off to expand the packer 
and open the hydraulic testing tool 
The tool remained open for 65 minutes 
during the test. At the end of this test 
period, the drill pipe was rotated some 
14 times to the right in order to close 
the dual CIP pressure valve and obtain 
the bottom-hole pressure. To insure 
true bottom-hole pressure measure- 
ment, the tool was left in this position 
for 30 minutes. 

The bottom-hole temperature was 
calculated at 270 deg F. 

Weight on the string was again 
picked up to open the equalizing bypass 
valve, thereby equalizing the pressure 
above and below the packer. By use of 
hydraulic jars in the DST assembly, the 
packer was worked free in about 25 
minutes and the entire drill string 
brought out of the hole. About 190 ft 
of rat hole mud was recovered, and the 
well was subsequently abandoned. 


What the Record Showed 

A study of the drill stem test chart 
shows that the corrected initial hydro- 
static mud pressure as measured on the 
bottom gauge was 12,354 psi. The ini- 
tial flowing pressure was 5052 psi, and 
the final flowing pressure during the test 
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A HITCH 


was 5108 psi. Although the well was a 
dry hole, the mechanical achievements 
in securing a successful open-hole drill 
stem test at this depth and in such 
a crooked hole is noteworthy. Although 
the well deviated up to 36 deg. from 
vertical, the pipe could be rotated at the 
surface in order to close the dual pres- 
sure valve in the test assembly and ob- 
tain a bottom-hole pressure recording. 

In normal practice, drill collars 
would ordinarily have been used as an 
anchor below the packer to withstand 
the load necessary to expand the packer 
and open the test valve as well as to 
carry the additional load due to hydro- 
static pressure differentials across the 
packer. But, since there was some doubt 
due to the crooked hole whether or not 
the packer could be unseated and re- 
trieved, it was decided to use the 44%2- 
in. OD heavy wall perforated anchor 
pipe. In case the packer could not be 
recovered, it could be left in the hole 
along with the 197 ft of anchor pipe 
below it. 

The fact that little difficulty was en- 
countered in unseating the 15-in. 90- 
durometer rubber packer can be 
chalked up as an accomplishment. 
Upon examination of the packer ele- 
ment, little damage was noted when it 
was recovered. 

Weight on the packer and anchor 
was calculated to be 218,708 Ib. This 
was determined by taking the difference 
in hydrostatic pressure readings for the 
mud column in the annulus (12,354 
psi) and the initial flowing pressure 
(5052 psi) multiplied by the difference 
in area above and below the packer. To 
this load was added the 25,000 Ib of 
weight placed on the assembly to seat 
the packer and open the hydraulic 
testing tool. 


Acknowledgment 

For permission to publish this brief 
report, the author is grateful to the 
management of The Grande Corpora- 
tion. Appreciation is also given to the 
Halliburton Company for its part in 
this successful drill stem test operation 
as well as for some of the illustrations 
used in this article. eke 


1/2 MANDLIN 
HOKE ASSE MR § 





ms" “aP’ eT 
% RUNNING CASE 


we SHALE 


JAR 








§ 3/4" EXPANDIN 
SHOE WA PACKER 
ASSEMBLY 


> SANC 

















b — ANCHOR SHOE 


NOTE ARROWS 

NOICATE TOP PART 

EACH ASSEMBLY 
Drill stem test assembly run to 18,008 
ft in open hole measured 233.3 ft from top 
of 3!/2-in. tool joint to bottom of 197-ft 
of anchor pipe. 





7 Yd" CASING 
(@13,585'—~_ ~~ 


} 


6'/o" HOLE 
TO BOTTOM 


Hole deviation survey to total depth in 
The Grande Corporation's Harshbarger 
No. | well which showed a maximum of 36 
degrees from vertical. 





What the test chart showed from the world's deepest open-hole drill stem test. Initial 
hydrostatic mud pressure: 12,354 psi; initial flowing pressure: 5052 psi; opened tool with a 


weak blow, well dead in 30 minutes. 
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Only when they are wasted! In many 
cases, excessive use of centralizers may 
make many of them ineffective. Place- 
ment of centralizers opposite over size 
washed out sections of the hole is a 
waste of money — your money. 


how can you 
prevent this? 


Let your Halliburton man help you 
plan for the best cementing job, in- 
cluding the right location — the right 
spacing —and the right number of 
Halliburton Centralizers to fit your 
individual well requirements. 


You can base your Halliburton cen- 
tralizer installation on a careful study 
of calliper logs — hole deviation data 
— core information . .. not just a “rule 
of thumb” formula of one per joint, or 


every other joint — or any set rule. 


The value of this kind of pre-planning 
has been proven in our experience in 
performing over 2 million cementing 
jobs. Take advantage of this kind of 
experience on your next completion 
job... call Halliburton. 


275 Service Centers 
.. just minutes away 
from your well 
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FOR FURTHER INFORMATION ON 
UCTS. SEE READER SERVICE CARD 


ADVERTISED PROD 


good reasons 
to center casing 


... and five good 
ways fo do it/ 


e Provides a more uniform an- 
nulus around casing 

e Allows more even distribution 
of cement around casing 

e Helps prevent cement chan- 
neling 

e Protects casing while rotating 

e Helps ah for a better 
bond between casing an 
formation 


for regular casing HALLIBURTON S-3 CASING 


CENTRALIZER 


... is available for all standard casing sizes. Sturdy 
heat treated, oil quenched springs provide maxi- 
mum centering effect during entire trip to bottom. 
Hinged for easy installation. 


. for regular tubing HALLIBURTON S-3 TUBING 


CENTRALIZER 

... Special modified design for all standard tubing 
sizes. Unique spring design provides g center- 
ing effect in wide ranges of hole sizes. 


. for slim hole completions HALLIBURTON SLIM 


HOLE CENTRALIZER 
... designed with non-flex springs to provide high 
centering accuracy in the limited annular confines 


in slim hole drilling. 


. for tubingless completions HALLIBURTON RUB- 


BER CENTRALIZERS FOR TUBING 

... are designed with stout rubber ribs to provide 
excellent centering effect at the greater depths 
being completed today with tubing inst of 
casing. 


. for multiple string completions HALLIBURTON 


TUBING SPACERS 

... designed to center tubing strings in dual or 
multiple zone wells. Spacers are split for easy in- 
stallation on tubing with metal banding. 


The complete story on how, when and why to 
use centralizers in well comune is as near 


as your ‘i Halliburton 
0} cg aiecaticam —o 


TING SERVICES 


i<burton 


DUNCAN 
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OK LAH OMA 


Audio Signal Pinpoints 
Undersea Pipelines 


An underwater pipeline survey, originally anticipated to 
consume days, was completed in two hours through use of 
underground pipeline detection equipment. 

Iwo miles south of the city of Ventura in Southern Cali- 
fornia, the Union Oil Company of California maintains two 
underwater pipelines in a 100-ft right of way extending 
4500 ft offshore to marine terminals used to load and dis- 
charge tankers. 

The pipelines, an 8-in. and 20-in., are steel pipe with triple 
asphalt wrap. In addition to the asphalt coating, the lines 
were further protected internally and externally with % -in. 
cement mortar. The external cement coating was wire re- 
inforced. 

The precise location of the lines to a point at least 1500-ft 
offshore became critical several months ago when a marina 
was planned in the area — especially since one jetty of the 
marina was to be built immediately adjacent to Union's 
pipeline right of way. Marine barges and other surface craft 
would be working in the area, and their anchors could easily 
catch and break the pipelines. The only sure way to prevent 
such accidents was to determine the exact locations of the 
lines and then mark these locations with buoys. 

The petroleum company prepared to survey their two 


Schematic cross-section shows depth of water and mud overburden 
covering pipelines. Audio signal creates field around the pipe and at 


right angles. 
Ih TRANSIT NO. 2 
} / I, 
z// | 
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As survey boat made oblique traverses over line, visual signals were 
given to transit operators on shore who then plotted fixes on a site 
map. Both lines were surveyed in two hours. 
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lines and engaged a marine survey firm. On the assumption 
that the pipelines were covered with no more than 4 to 6 
ft of sand and mud, a diver went to the bottom to probe for 
the lines. It was quickly determined, however, that the over- 
burden was far deeper than anticipated and the lines could 
not be reached with a probe. Heavy equipment would have 
to be brought in to jet off the overburden before this system 
could be used. 

While no estimate was made of time and cost involved in 
an operation as extensive as this, repair work to the line 
several years before indicated to Union Oil Company engi- 
neers that at least several days of jetting operations would 
be required and the cost would run into thousands of dollars. 

It was decided to use detector equipment from the surface 
of the water. 

Accordingly, an audio signal was applied on shore to each 
line in turn by means of an audio oscillator. The oscillator 
is transistorized and operates on a 12-volt storage battery. 
This oscillator generates a 15-watt, 750-cycle, stable, alter- 
nating current, audio — frequency signal on a pipeline at a 
conversion efficiency of better than 70%. The balance of the 
equipment, consisting of an inductance coil, radio receiver 
and earphones was placed aboard a boat. The 14-0z. receiver 
operates on a mercury battery and has two 750-cycle re- 
sonate filters to reject unwanted signals and has a low input 
impedence of approximately 1000 ohms. 

The boat then made a series of oblique traverses over the 
line out to sea with the operator suspending an 8-in. diameter 
coil 8-ft off the surface of the water. 

As findings were made, the operator gave a visual signal 
to two offshore surveyors with transits located 150-yards 
north and 150-yards south of the pipeline. The fixes ob- 
tained were then plotted on a site map. 

The survey was made in accordance with the search tech- 
nique in which the operator listens for the disturbance of a 
null rather than maximum signal strength. This technique is 
very successful where relatively high current flows in the 
pipe. Therefore, an audio oscillator capable of developing 
10 watts of audio power should be employed. 

In this manner, the entire survey was completed in two 
hours, and was successful in locating both pipe lines in spite 
of the fact that the depth of the water exceeded 20-ft and 
the overburden was at least in excess of 8 ft. With the dis- 
tance of the inductor over the water, this put the pipeline at 
least 36 ft from the inductance coil. The survey was further 
complicated by strong currents and water so rough the boat 
was rolling in an 80 deg arc. 

In conducting the survey it was found that the signal 
which was sharp and clear to 1600 ft offshore, faded grad- 
ually beyond that point. While this in no way disturbed the 
effectiveness of the survey, since it was necessary only to 
1500 ft offshore, later investigations disclosed that the pipe- 
line was non-isolated, i.e., the section under survey was not 
isolated from the plant which was located on shore a dis- 
tance of some 2500 yards away. In effect then, the audio 
signal was being applied to the plant and 2500 yards of bur- 
ied pipeline plus 4500-ft of submarine line. In spite of these 
extremely difficult circumstances the indications were sharp 
and clear to the point where repeated traverses gave a plot 
line in which no point had a probable error of more than 
several feet xa 
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WHICH WELL WAS THE PRODUCER? 


WELL ‘“‘A”’ WELL ‘‘B”’ 
































Electric logs on well ‘‘A’’ indicated fair to good permea- A siight oil show was noticed in cuttings from the sand at 


bility. Resistivity was indicative of fluid content. Cuttings interval 5350—5370 shown on the above log. Logs whict 
showed a good oil stain on the interval 631 2—6357. Core 
were run indicated low permeability at this interval. Core 


analysis and log interpretation left considerable doubt as 
: . analysis verified the low permeability but showed a rather 
to whether the zone would be commercially productive. 

° . . j ° o/ 7; 
The section showed a good percentage of porosity, fair high percentage of porosity and 18.2% oil/ 36.5% wate 


permeability and 10.6% oil/46.5% water content. To content. To supplement this data, Johnston Testers per 


supplement existing data, Johnston Testers performed a formed a four-hour Selective Zone Test and recovered 


three-hour Selective Zone Test on the sand and recovered ; 
370 feet of oil and 180 feet of gas cut mud and water 


125 feet of oil and 700 feet of water. 
, Casing was set and the zone perforated. The sand was 
Casing was set on the well and the zone perforated. The 8 ' 


sand was acidized to stimulate production and improve treated to improve the flow characteristics and improve the 


oil water ratio. Was this well a commercial producer? oil /water ratio. Was this well a commercial producer? 





JOHNSTON TESTERS 


P.O. Box 98, Houston 1, Texas, U.S.A. 





i124 [1 uawdinbe 4say | Please send me descriptive literature and a Johnston catalog 


WIS []14 UOIsUYOT Zjjem Bulsnpoid 40 Aup © eq 4! IIIA “1]2% Ix@U NOA UO Bulso> +» OF the newest Drill Stem Test tools 
Jas NOA as0jaq juswdinbea jsay Ways jj14qg UOysuYyor BuIsm Aq Aauow aanDs UD? NO, 
‘pdog O¢| jo sse2xe ur Buimoy ‘sa2npoid ayy eworeq .g., [19M 
Be. HAM WOsy UONPNpoOsd jOIDJeWwWOD PayO2!PUI VO!WOWOjU 4s9y WEIS {I14G TITLE 
pe6Gnjd puo pevopungo som jjam ay, COMPANY 
“100d som 4jNSe1 Bulzipioo yuanbesqas _“y,, [j®@~, UO 422Nposd jO!D49WWO>-UuOU | ADDRESS 
O pejooipul ‘As@a0201 PINY Sys PUO OJOP 4594 “UONOW IOjU! ISA] Was jjl4g seAogy 








THE PETROLEUM ENGINEER, January, 1961 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





THE LOGGING PROGRAM chosen 
for each oil well will depend on sev- 
eral physical characteristics of the 
wells’ formations and the formation 
fluids. 

If it were possible to design a well- 
logging method that always varied pre- 
cisely with a single property of forma- 
tion or fluid about which information 
is desired, our problem would be 
simple. At present, for the foreseeable 
future, this state of affairs does not 
exist. 

In most cases, however, the well 
logs’ total response permits the desired 
properties to be singled out with ade- 
quate accuracy from the many other 
disturbing factors. 


Use In Depth Correlation 

Directing our attention to the uses 
of nuclear radiation logs, if one use 
should be singled out that contributed 
most toward their present popularity, 
it would have to be the application to 
depth correlation. This should not be 
confused with structural correlation, 
in which the trend of strata is followed 
from well to well. 

The purpose of depth correlation 
is to correlate a radiation log’s re- 
sponses to other logs or well informa- 
tion to eliminate depth discrepancies. 

As illustrated in Fig. 1, the nuclear 
log made in cased hole and the electric 
log made in open hole are vertically 
adjusted until the formation breaks are 


Beside main application in correlating depths, increasing quanti- 
tative use of nuclear logging under wider range of conditions to 
determine porosity necessitates proper interpretation methods 


MODERN WELL COMPLETION SERIES 


INTERPRETING NUCLEAR LOGS 





B. H. GOODE, JR., Lane-Wells Company, Houston, Texas 


GAMMA ELECT neu- | ELECT 


RAY SP TRON 


a 


FIG. |. Log analyst vertically adjusts nuclear log made in cased hole and electric log made 
in open hole until formation breaks reach same levels. Zone A, which was marked at depths 
chosen from electric log, shows through at slightly different depths on nuclear log. Depth 





discrepancy probably resulted from variations between measuring systems. 
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You can always depend on Schlumberger research and 
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A SECURITY FIRST! New Extended Jet 2-Cutter Bit 


Nothing drills like the new Security Extended Jet . . . because 
there’s not another bit like it! This Security-First in 2-cutter bit 
design is setting new standards of superior performance. In for- 
mations of high drillability where added cleaning of bottom hole 
is vital, the new 2!2”" closer-to-bottom jet gives extra penetration 
speed. Less downtime and more accuracy are assured for straight 
hole and specialized directional drilling! 

Call or write today for complete information and size availabil- 
ities on this revolutionary Security FIRST" 


P. O. Box 13647 
® Dallas, Texas 
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Type of log: N-N 
Detector Class: 
Detector Type: DoN1 
Detector Length: 4,0 


Instrument Diameter: 3-5/8 
Source Type: S10A3 

Source Spacing: 13.5 
Sensitivity Reference: D368 


Borehole Conditions 
Water Filled 

Uncased 

Use Chart #501 for Mud 
Correction 
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Intensity in Environmental Units 


FIG. 2. Analyst reads log response intensity in environmental units at a certain 
depth and notes borehole size at that depth. Point where intensity of eu's 
intersects borehole size on chart gives porosity factor called well strata index. 


at the same levels. Zone A, which was 
marked at depths chosen from the elec- 
tric log, shows through at slightly dif- 
ferent depths on the nuclear log. This 
depth discrepancy was probably the re- 
sult of variations between measuring 
systems. 

Since the gamma-ray/neutron log 
was run simultaneously with the col- 
lar log, by correcting to the depths of 
the nearest casing collars on the per- 
forating run into the well, the shots 
can be placed properly in Zone A. 

With the use of this method, per- 
forations can be placed within inches 
of the desired interval, whereas refer- 
ring all measurements back to the sur- 
face might introduce errors of several 
feet. As you can realize, this would 
often mean the difference between suc- 
cess or failure in the completion of a 
well. With recently-developed equip- 
ment it is possible to provide a correla- 
tion-type log along with a collar record 
on the same trip into the well with the 
gun perforator. This results in even 
greater savings of time and money. 


Determining Porosity 

Other uses of nuclear-radiation logs 
are increasing both in number used and 
in the information sought. 


One of the earlier quantitative uses 
of the neutron curve was to relate its re- 
sponse empirically to the porosity of 
the formation. This application to an 
increasingly wider range of conditions 
is possible. 


An alternate method of determining 
porosity by nuclear radiation logs uses 
the density log. This log’s response 
varies with formation density, and if 
the rock type is known (hence its den- 
sity for zero porosity, commonly called 
grain density), the log response can be 
related to terms of porosity. Since the 
density log is most sensitive in the high 
porosity region and the neutron log 
in the low, these two nuclear radiation 
curves serve to complement each other 
very well. 

In addition to relating the neutron 
log’s response to rock properties, the 
density log has been used for differ- 
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entiating between liquid and gas in the 
reservoir. While the liquid-gas inter- 
face can frequently be located on the 
neutron curve, because of the dif- 
ference in hydrogen content, the oil- 
water interface is a more difficult prob- 
lem. 

Oil and water appear so nearly 
identical to the ordinary neutron that 
it requires a special-type curve to im- 
prove the portrayal of the slight dif- 
ference. The chlorine log, which can 
distinguish salt water from hydrocar- 
bons by measuring the presence of 
chlorine, has only recently been intro- 
duced to assist in this problem and 
shows considerable promise. 


Neutron Logging for Low 
Porosity Formations 

Since the contributions of each com- 
ponent of the formation within the 
nuclear logging tool’s zone of influence 
are dependent on each of the other 
components, some of these variables 
must be held constant to evaluate a 
log in terms of formation properties 
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Fortunately, this can be done in most 
cases with the empirical methods used. 

In nearly all instances, the producing 
formations will be the most competent 
of remaining true to borehole size. 
Thus there is a known radius beyond 
which the formation should be found. 
Borehole fluid would also be known 
and it would be expected to remain 
uniform throughout the well. 

For the open-hole condition, this 
leaves but one other variable within the 
borehole. This is the eccentricity of 
the instrument relative to the bore- 
hole. The formation’s component of 
response would be different between an 
instrument position centered in the 
borehole and one which is eccentric, 
rubbing on the borehole wall. The ec- 
centric position occurs in almost all 
cases, unless a centralizing device is 
added to the instrument. 


Having chosen one set of borehole 
conditions, a few standardization pits 
that varied only in the porosity of the 
formation material of which they were 
made could be constructed in the lab- 
oratory. Measurements of each of these 
pits can be compared to the known 
porosity of each pit, and thus it will 
be possible to plot the instrumentation’s 
variation in response. 

Constructing additional pits of dif- 
ferent borehole sizes will allow porosity 
responses to be plotted for the range 
of borehole sizes in common use. 
Changing of the borehole fluid in the 
pits and repeating the measurements 
will allow the effect of these fluids on 
porosity relationships to be plotted. 

Pit measurements of this type are the 
basis for conversion charts for the neu- 
tron curve that have been published by 
some of the service companies. Fig. 2 
is an example of one of these charts. 
Notice that the top of the chart gives 
the instrumentation characteristics and 
the borehole conditions, other than 
size, to which the chart is applicable. 

To select the proper chart in the 
book of charts the information given 
in the heading of the log is matched 
to that given on the chart. Since the 
instrument data and presentation of 
charts may vary from one company 
to another, it is necessary to become 
familiar with usage as explained in the 
particular book of charts to be used. 


Determining well strata index. To 
use the chart of Fig. 2, the log response 
value should be read in environmental 
units at a certain depth and the bore- 
hole size noted at that depth. The point 
where this value of e.u.’s intersects the 
bore hole size on the chart gives the 
porosity factor called the weil strata 
index. 

It could be misleading to label the 
chart directly in porosity. Strictly 
speaking, the value found by the chart 
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should be porosity only if the rocks 
of the pit and the rocks of the well 
have identical effects on the neutrons. 
In practice, the pit rocks are chosen as 
representative samples and the well 
strata index may be relatively close 
to porosity for rocks of this generic 
type. Limestones are usually used in 
the pits. 


Correcting for borehole fluid. In 
order to cover a wide range of bore- 
hole fluids, many charts are needed. 
In the book from which Fig. 2 was 
extracted, borehole fluid correction 
charts' are provided to correct to the 
particular example chart selected. 
These charts reduce or increase the log 
response value in e.u.’s to correct for 
mud weighting materials or the salinity 
of the water used in the mud. 

This correction is applied to the e.u. 
value read from the log before enter- 


ing the borehole correction chart. With 
this method, a reasonable number of 
charts can cover the open hole condi- 
tions with the logging tool eccentric 
in the well bore. Field results would 
indicate that the logging tool naturally 
seeks this position in open hole condi- 
tions, 

For cased-hole conditions, charts are 
not generally available. The addition 
of different weights of pipe, different 
thicknesses of cement of varying den- 
sity that may or may not be concentric, 
liners, etc. complicate the problem sc 
that it is not feasible to duplicate all 
well conditions in the laboratory. 


Use with limited formation informa- 
tion. Charts can be applied to provide 
porosity values on a well with a mini- 
mum of information concerning the 
formations. Where accurate borehole 
size and fluid data are used, in some 


NEUTRON-CORE POROSITY CHART 


CORE DATA BY BULK VOLUME ANALYSIS 


HOLE SIZE 8% 7 


DETECTOR 


PERCENT POROSITY 


32 LB. PIPE CENTERED 
1342" SPACING 


6700’ ZONE 
KELLEY FIELD 


PERCENT POROSITY 


1 


500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 


INTENSITY IN ENVIRONMENTAL UNITS 


FIG. 3. Special charts can be constructed for particular well conditions or formation properties. 
Log analyst matches core porosities against log depths and core and log data, then plots a 
scatter diagram of points representing core porosity vs neutron deflection. After constructing 
a best-fit line through these points, log analyst can obtain porosities from chart on additional 


wells drilled with same borehole conditions. 
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NEW 


NEW 
NEW 


NEW 


fartin-Decker Electric Drilloger 
Recording Systems 


For the recording of Total Hook Load, Pump Pressure, Pump Speed, 
Rotary Speed, Torque, Rate of Penetration, and R. P.M. Signals, and 
Pressure Signals to 20,000 pounds... Write for Bulletin No. P90. 


I 
| Write for descriptive literature 
MARTIN-DECKER CORPORATION 


3431 Cherry Avenue, Long Beach 7, California 


%, The World's principal manufacturer of Oj! Well Drilling Instrumentation 





inatneinstines Need a Road Map 


DIRECTIONAL DRILLING 


ae a 14,000 Feet Down? 








Gulf Coast Operator reports: 

“Homco’s Slim Hole Survey Instrument was a 
real time and money saver on this directional 
job. We dropped this “Go-Devil” type instru- 
ment 63 times, from 10,000 to 14,000 feet with 
good results.” 


41. On this hole we had to go straight down to 5,000 feet, 
then offset 1,400 feet and hit our target area at 10,750 feet, 
then dig a straight hole to 14,000 feet. 


NEED THE ANSWER 
TO A DIRECTIONAL DRILLING PROBLEM? 


HOMCO HAS IT! 
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» HOMCO | ¢ 


DIRECTIONAL DRILLING 


HOMCO ALSO OFFERS 


Electrical 
Weil/ 
Services 


Fishing 
& Cutting 


Oli Field 
Renta/s 


Complete 
Supply 
Service 





2. One of our problems was that we did not 
have enough wire line to go below 10,000 feet. 
Another was that on our 27%” drill pipe, we 
were using tools that had only 1%” ID, and the 
survey instrument had to be dropped through 
this small opening. 


he J 


— 
~~ 


4. We plugged back to 10,500 feet and, using 
and a 


Orienting Tool 
sidetracked the hole 


a Homco Mechanical 
Homco Deflecting Tool, 


HOUSTON, TEXAS 


&. We 


(HEADQUARTERS) 





3. We used the Homco Slim Hole Survey 
Instrument 33 times to successfully reach TD. 
After reaching TD of 14,000 feet, a fishing job 
was encountered. 
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used the Homco Slim Hole Survey 
Instrument successfully another 30 times to TD. 


EXPORT OFFICES 

New York, N.Y 
Mexico City, Mexico 
Long Beach, California 
Maracaibo, Venezuela 
Paris, France 

Geneva, Switzerland 
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HOMCO “HK” SUBSURFACE 
DIRECTIONAL SURVEY 
INSTRUMENTS 

The HOMCO “HK” Angle Compass Units 
are the only non-friction apparatus available 
to obtain course deviations from the vertical 
and the direction in which this deviation was 
made. This non-friction property of the “HK” 
units permits greater accuracy than is pos- 
sible with any other instruments used in the 
survey of bore holes today. 


The Homco “HK” Singleshot 


This instrument obtains photographically 
the information necessary to directionally 
drill bore holes or to locate bottom, or any 
part of the bore hole, in relation to the sur- 
face. This instrument is applicable to any 
uncased bore hole over 24%” in diameter. 
An inclinometer (only) unit is available for 
inclination surveys in cased holes. 

The HOMCO “HK” instrument may be 
go-deviled to land in a non-magnetic collar, 
or to protrude through certain core bits into 
the open hole. It may also be used on a wire 
line in the open hole, or to land in a non- 
magnetic drill collar. It is also frequently 
used with other tools. 


The Homco “HK”-HKS, 

(slim hole survey instrument) 
This instrument is an adaptation of the 

“HK” SINGLESHOT. The HKS instrument 

has a protective case that is only 144” in 

diameter and thus can be run in much 

smaller pipe 


“HKS” Single Shot Disc 


(2 times actual size) 


The Homco 
“HK” Go-Devil Multishot 


This instrument makes multiple recordings 
photographically of the information neces- 
sary to calculate the deviation of the entire 
depth of a bore hole. Designed primarily for 
go-devil operation it may also be lowered on 
the end of a string of pipe, or lowered into 
an uncased hole on a wire line 

This instrument uses the same basic prin- 
ciple as the “HK” singleshot. The difference 
being that the “HK” Multishot makes mul- 
tiple recordings rather than a single record 
ing on each trip in the hole. A directional 
survey of the bore hole can be conducted 
any time it is necessary to remove the drill 
string from the hole. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





instances porosity data that is very 
accurate for the well may be obtained. 
Chart answer should not be considered 
as proper for all conditions. 

It was previously mentioned that the 
well strata index value read from the 
chart would be actual porosity only 
where the well rocks and pit rocks 
have the same neutron effects. If there 
is considerable difference in the chemi- 
cal composition of the well rocks from 
the limestones of the test pits, a wsi 
value should be expected that is rough- 
ly proportional to porosity but not 
with a linear relationship. Additional 
information may be required to recog- 
nize this difference between the indi- 
cated wsi value and a true porosity 
value. If we have core porosity infor- 
mation to compare with the wsi values 
read from a log, a plot of wsi vs poro- 
sity can be made for a certain forma- 
tion in an area. 

This regional plot may be used to 
convert from the wsi value to a core cor- 
rected porosity value for any of the 
wells through the particular formation, 
at least throughout a field and possibly 
more extensively. Where porosity data 
from cores is not available, a local 
knowledge of the formations may tell 
whether the wsi values would be rea- 
sonable. Shales on the log will normally 
indicate porosities of about 40% to 
50% and hard streaks fall within the 
1% to 2% range. 


Constructing special charts. When 
neutron conversion charts do not suit 
the particular well conditions or forma- 
tion properties, a chart can be con- 
structed. To construct the chart, core 
porosity measurements and a neutron 
log on one or more wells through the 
formation to be examined will be 
needed. After matching core porosities 
against log depths and correlating core 
and log data, a scatter diagram of 
points representing core porosity vs 
neutron deflection can be plotted. A 
best-fit line is constructed through 
these points as shown in Fig. 3. 

On additional wells drilled through 
this formation with the same _ bore- 
hole conditions, porosities can be ob- 
tained from the chart. When a forma- 
tion is relatively clean, local conver- 
sion charts can yield very accurate 
porosity data and reduce the amount 
of coring necessary while drilling up 
a field. 

Scalar methods. In the absence of 
core data, several versions of a scalar 
method of estimating fluid-filled poro- 
sity have been used. 

The first version to be used em- 
ployed a scale civided logarithmically 
from 40% to 1%, so the method is 
usually referred to as the 40 to 1 
method. Fig. 4 shows the method of 
placing the scale on the neutron log. 
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SCURRY COUNTY REEF 


FIG. 4. A method which employs a scale divided logarithmically from 40% to 


zoe 


a 
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% requires 


placing scale on neutron log. From a knowledge of area, log analyst draws lines on log repre- 
senting a porosity equivalent of these percentages. Divisions between these limits indicate 


porosity at log's response level. 


From a knowledge of the area, lines 
were drawn on the log representing a 
porosity equivalent to the 40% and 
the 1% marks of the scale. The 1% 
line is usually located at or near the 
highest intensity reading of the log 
and a shale line average locates the 
40% mark. The divisions between these 
two limits indicate porosity at the log’s 
response level. 

Later versions of the scalar method 
are similar, but employ scales drawn 
on a response somewhat different from 
logarithmic. These later scales were de- 
termined from the pit-derived correc- 
tion charts previously described. 

Basically, the scalar methods depend 
on locating two points on the log and 
dividing the total response into units, 
depending on the response character- 
istics of the logging tool. If core in- 
formation were available at two values 
of porosity these two points could lo- 
cate exactly the adjustment of the scale 
to log. 

In the use of the scalar method there 
should be no changes in borehole con- 
ditions or log sensitivity from the ref- 
erence points of the log to any point 
that is measured. The scale can be used 
for open hole or cased-hole conditions 
as long as the scale is located using ref- 
erence lines for the proper borehole 
conditions. 

For the method to yield good data, 
borehole size must be relatively con- 


stant throughout the zone studied. Ab- 
solute calibration or long-time stability 
of the instrumentation are not so im- 
portant as in the chart method. The 
scalar method requires only that no 
changes in conditions of measurement 
occur in the zone studied and that re- 
sponses follow the scale used. 


Gamma Ray Logging for High 
Porosity Formations 

The nuclear radiation logging family 
also includes gamma ray measurements 
made from a gamma source where no 
neutrons are emitted, however. 

This family of gamma-gamma logs 
are called photon logs. But one special- 
ized version, called a density log, has 
a decentralizing device and its source 
and detector are arranged to favor 
strong investigation on the side in con- 
tact with formation. 

With this arrangement, gamma rays 
from the source enter the formation 
with only a small component escaping 
into the borehole. Of those that enter 
the formation, a portion are effectively 
“bent” in the direction of the detector 
by an interaction known as Compton 
scattering. These Compton-scattered 
gammas are absorbed by the formation 
in proportion to the bulk density of 
the intervening formation. 

By proper choice of log sensitivity, 
the log’s response, in terms of density, 
can be made to fit a scale. This scale 
is arranged with a hole diameter and 
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DRILLABLE BRIDGE PLUGS.. ‘eave 


no steel in well when set.. short.. 
easy and fast fo drill out 


Here’s where they cut your completion costs. . 


FOR PERMANENT INSiIALLATIONS 
Bridge plugs of cast iron. 


FOR TEMPORARY INSTALLATIONS 
Bridge plugs of magnesium, covered with a plastic 
coating to resist corrosion. 


WHERE HIGH PRESSURE IS BELOW PLUG 
Types WE & WME bridge plugs have bridge in upper 
end. Bridge can be drilled out without disturbing upper 
slips, so plug remains set while pressures equalize and 


drilling resumes in complete safety. These plugs are 
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CONVERTIBLE TO DRILLABLE CEMENT RETAINERS 
Types B & BM have bridge in lower end which can 
be replaced by an inexpensive, effective check valve to 
convert plugs into cement retainers. Drillable drop balls 
are available to seal in mandrel when pressure work 
must be done above retainer. 


All parts of Guiberson bridge plugs are rigidly held 
in position. Shock and impact loads are transmitted 
directly to the mandrel while running in. . reducing the 
danger of premature setting. Slips are of special heat- 
treated cast iron. High grade special packing element 
is designed to handle the extreme pressures and tem- 
peratures found in deep wells. Bridge plugs and cement 
retainers can be set by wire line, tubing or drill pipe. 


Sold by Oil Field Supply Stores Everywhere 


TYPE WE 
(Cast Iron) 


TYPE B 

(Cast Iron) <3 
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magnesium and are then designated 
as Type BM and Type WME 
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Whether your needs call for setting a liner, notching the formation, 
washing over stuck Drill Collars or any other service job, BAASH-ROSS 
service “know-how” coupled with top-engineered tools, such as the Power 
Swivel, means you are assured ... 

That experienced servicemen will do the job right 

That the job will be done in the shortest time 

That you will realize the maximum in safety, quality and accuracy 
These factors total up to the ultimate in SERVICE PERFORMANCE 
which means SAVINGS to you. 





In addition to extensive service work, Baash- 
Ross fishing and drilling tools are available for 


rent. Be ahead by calling us for your Rental 
Yl or Service needs. 4 PIPE CUTTER 
BAASH-ROSS (chu 
- » + OF PROGRESS 


DIVISION OF JOY MANUFACTURING COMPANY 


General Offices: Houston, Texas 
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PLACE APPROPRIATE DIAMETER AND MUD WEIGHT ON LOG ZERO 


READ OENSITY AND POROSITY FROM SCALE 


] COPYRIGHT 1958 WELL SURVEYS, INC 


FIG. 5. In interpreting density logs, analyst uses D-8 scale, a porosity scale constructed for a 
reduction in bulk density with fresh water filling pore spaces. Particular porosity scale applied to 
given log is constructed by drawing pencil line connecting same grain density on each side of grid. 


mud weight correction as its reference 
point to compensate for the small, un- 
desired component that travels through 
the borekole. 


The interpretation of the density log 
with proper preplanning becomes very 
easy. 

The D-8 scale, shown in Fig. 5 is 
marked for hole diameter and mud 
weight in the grid to the left. In use, 
the proper point on this grid is placed 
over the zero radiation reference line 
of the log and density or porosity read 
at the log’s response under the scales 
on the right. The porosity scales are 
constructed for a reduction in bulk den- 
sity (for the grain densities shown), 
by assuming that pore spaces are filled 
with fresh water. 

If pore space were filled 100% with 
oil instead of water a small error would 
be introduced, but for usual oil satura- 
tions error would be less than the 
equivalent of one porosity percent. 

The particular porosity scale to apply 
to a given log is constructed by draw- 
ing a pencil line connecting the same 
grain density on each side of the grid. 
This porosity scale is fairly linear, some- 
what favoring high porosities, while 
neutron scales favor measurements in 
the low porosity range. 

Average values for sandstone, lime- 
stone, or dolomite are shown. These 
can be used if no better values are 
known. If a dense streak known to be 
essentially zero porosity within the pro- 
ducing formation occurs in the well, 
the log reading in this zone may indi- 
cate essentially grain density. The zero 
porosity of the scale can be aligned 
on this streak and the pencil line 
drawn at the indicated grain density. 
This pencil line would then give poro- 
sity when less dense responses are 
read on the log. 

An alternate method, where cores 
are available, would be to mark the log 


B-62 


response where a high and low 
porosity is obtained. By matching the 
porosity scale readings to the core- 
measured porosities, the scale can be 
adjusted up or down in grain density 
value for the best fit of the core data. 
This can be done graphically by plot- 
ting core data against log response. 

When the density log is used within 
its proper limits, exceptionally good 
agreement between the log and core 
porosities can be obtained. These limits 
are not concerned with a porosity 
range, but with borehole conditions. 
The most accurate results can be ob- 
tained with a density log when a caliper 
log is available. 

This allows correction for borehole 
size and allows throwing out readings 
where the tool may lose contact with 
the borehole wall. If the D-8 scale is 
examined, it can be seen that changing 
borehole size by one in. would c ily 
move the scale a very small amount. 

For formations competent of re- 
maining true to bit size, a very small 
error would be introduced if a small 
mistake in hole size was made. In this 
type formation the log can be used 
without a caliper if extremely high or 
fast-changing responses are disregard- 
ed. These rapid changes are, in nearly 
all cases, caused by rough borehole 
wall where the tool loses contact with 
the formation. 

Other logs quite often show these 
sections to be shales and they are prob- 
ably washed out to considerable over- 
size in drilling. 


Evaluating Difficult Formations 
The so-called shaly sands, where the 
porosity is partially shale-filled, are 
more difficult to evaluate with nuclear 
logs just as they are with most other 
logs. The shale in the pore spaces ap- 
pears to the neutron curve as addi- 
tional hydrogen, so the log will show 


an apparent porosity value greater than 
the true effective porosity. This can be 
compensated for if shaliness is fairly 
constant, but a relatively large cor- 
rection may be required for some for- 
mations. 

Some local methods utilizing the 
gamma ray curve have been devised 
to permit correction of neutron-derived 
porosities for the effect of shale. A 
similar effect is noted on the density 
log. Shaliness tends to appear as in- 
creased porosity, although in much less 
magnitude than on the neutron curve. 
In fact, comparison with core data fre- 
quently indicates a very small shaliness 
correction required for the density log. 


Conclusion 

The preceding discussion may seem 
too much concerned with the limita- 
tions of applying certain interpretive 
methods, but an interpreter cannot af- 
ford to be easily discouraged. 

When one relationship between the 
log and the formation property no 
longei applies, the interpreter should 
be the first to know. By knowing, it 
may be possible to adjust the relation- 
ship or change the method to obtain 
more accurate data on the property 
of the formation being sought. 

Nuclear radiation logs, and the neu- 
tron log in particular, may require the 
determination of more localized rela- 
tionships for quantitative porosity eval- 
uation than for electrical or other log- 
ging methods. They are, however, very 
useful for this purpose, particularly in 
compacted formations. 

Generalized methods, or less ac- 
curate relationships, may serve a very 
useful purpose, but we should keep in 
mind the range of error to be expected. 
Realization of the many factors af- 
fecting each log response may help 
in determining the method to apply in 
order to yield accurate data. * * * 
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BENJAMIN M. GOZON 
Director of Mines, 


Philippine Government 


INDEX TO SEDIMENTARY 
BASINS 

Cagayan Valley Basin 

Central Valley Basin 

Southeast Luzon Basin 

Hoilo Basin 

Agusan-Davao Trough 

Cotabato Basin 


INDEX TO PETROLEUM 
REGIONS 

Cagayan Valley Region 
Central Valley Region 
Palawan-Mindoro Region 
Western Visayas Region 
Eastern Visayas Region 
Mindanao-Sulu Region 


a? 


FIG. |. Sedimentary basins extend throughout almost all the Philippine archipelago. To date, commercial oil wells have been found only 
in the East-Central Visayan Basin (4) although gas and oil shows have been found in Petroleum Regions |, IV, and Vi. Most of the recent 
exploration work has been in the islands of Cebu and Iloilo (Region IV) and in the Cagayan Valley Basin (Region |). 


B-64 THE PETROLEUM ENGINEER, January, 1961 





OF THE PHILIPPINE ISLANDS 


Commercial oil discoveries bring new interest in Philippine 
geology, dominated by seven major sedimentary basins 


THE DISCOVERY OF a commercial 
oil well in the Republic of the Philip- 
pines in late 1959 culminated 63 years 
of searching for oil in this vast archi- 
pelago. (See “Bright Spot in the Far 
East—The Philippine Islands,” The 
Petroleum Engineer, October, 1960, 
page E-2.) The discovery has brought 
impetus to exploration throughout the 
islands and has increased interest in 
the rather complicated geology of the 
Philippines. 

The first nationwide petroleum sur- 
vey of the Philippines was made for 
the then Commonwealth government 
just before World War II by Grant W. 
Corby. His findings were published in 
1951.* The major geologic features 
in the area of interest to oil men are 
seven well-defined sedimentary basins 
located throughout the islands (see 
Fig. 1). The general geology of the 
principal basins is described herein. 

CAGAYAN VALLEY 

The general stratigraphic section of 
Cagayan Valley, as modified from 
Corby*, is as follows: 


Formation Age 


Ilagan sandstone h 
Cabagan formation f; - 
Callao limestone f. —f; 
Lubuagan formation e.5—f 
Ibulao limestone e 


Recent studies in the valley revealed 
that Corby’s Tuguegarao sandstone 
was absent and instead overlying the 
Callao limestone is the Cabagan forma- 
tion which is principally composed of 
shale and sandstone. Also, the Magapit 
limestone of Corby which he classified 
as Tertiary h was verified to be part 
of Callao limestone which is f, — f,. 

The upper part of the Callao lime- 
stone is porous and highly coralline 
and could possibly be a good reservoir 
rock. Non-permeable sections of the 
thick Cabagan formation could pro- 
vide the necessary cap rock for any pe- 

*Corby. Grant W. et al, “Geology and Oil 
Possibilities of the Philippines,”’ Republic of the 
Philippines, Department of Agriculture and 


Natural Resources, Technical Bulletin 21, 
(1951). 


troleum accumulation in the Callao 
limestone. 

The Ibulao limestone is dense and 
massive but of limited distribution. 
The Lubuagan coal measures are com- 
posed of marine and non-marine sedi- 
ments. They consist of sequences of 
dark gray, fine to coarse-grained sand- 
stones alternating with sandy shales 
conformably overlying the Ibulao lime- 
stone. A characteristic feature of the 
coal measures is the abundance of thin 
layers of a low grade coal. 

Exploration wells drilled in these 
anticlines at the axis of the basin 
reached depths of more than 14,000 
ft, without reaching the basement 
rocks, Geophysical studies of the basin 
indicated the probable thickness of the 
sediments to be between 20,000 and 
25,000 ft. 

South of the Casigan Nose numer- 
ous folds were mapped with generally 
north-south trends; a few folds imme- 
diately south of the nose run east-west. 
No definite folds were mapped north 
of the Casigayan and Sicalao Noses 
Most of the structures are located in 
the western portion of the basin and 
could have been the result of wide- 
spread post-Pliocene orogeny. 

CENTRAL VALLEY BASIN 


The area bounded by the Caraballo 
Mountains and Lingayen Gulf on the 
north, the Sierra Madre’ Mountains on 
the east, Zambales Mountains on the 
west, and the Southwestern Volcanic 
Region in the squth is known as the 
Luzon Central Valley Basin. The val- 
ley is an elongated trough of about 35 
miles width by 10 miles length largely 
covered by thick alluvial sediments 
and rimmed by Tertiary sandstone, 
shale, limestone, tuffaceous materials, 
and volcanic effussives. The southern 
end of the trough is filled to a consid- 
erable depth by Pliocene-Pleistocene 
tuffs and Quaternary alluvium which 
conceal the Tertiary formations. The 
northern half of the trough plunges 
northward towards the Lingayen Gulf 
and contains a thick sequence of Ter- 


THE PETROLEUM ENGINEER, January, 1961 


tiary sediments. The sediments are 
gently folded parallel to the length of 
the basin. Two separate stratigraphic 
columns were measured by Corby, one 
for the northeast portion and the other 
for the northwest portion of the basin 


Northeastern Side (Bued Canyon) 
Ave Thi kne ss 
Formation (Ft) 


Damortis sandstone h 660 
Rosario sandstone h, 5,000-10,000 
Klondyke 

conglomerate f 10,800 
Twin Peaks sandstone f 200 
Kennon limestone f 1,000 
Mirador limestone : 600 


18.320-23.320 
Northwestern Side (Tarlac) 
{ee Thickness 
Formation (Ft) 


Bamban tuff 660 
rarlac shale zg 600 
Malinta sandstone 4500 
Moriones sandstone e 4900 


10.72 

Three anticlinal structures were 
mapped by Corby in the Central Val- 
ley. The best apparent prospect is the 
Tarlac anticline which involves the 
Pliocene and older strata. Other struc 
tures were reflected by the results of 
the gravity work recently conducted 
by major oil companies with conces- 
sions in the valley 


ILOILO BASIN 


The Panay Bas'n, more particularly 
known as the Iloilo Basin, embraces an 
area of approximately 2580 sq km 
Exposed on the west central portion of 
the basin along the Tarao River is a 
section representing a continuous depo- 
sition of sediments ranging in age from 
e,. (lower Miocene) to g (Mio-Plio- 
cene). Younger Tertiary (h)  sedi- 
ments (Pliocene-Pleistocene) are 
largely exposed southwest and north 
west of this area. 

The Iloilo Basin is bounded by base 
ment rocks on the west, north, and 
northeast and opens to the sea on the 
south. Steeply dipping sediments over 
lie the basement rocks and gradually 
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flatten out towards the axis. Two dis- 
similar stratigraphic sections were 
noted by Corby representing sections 
on the western and eastern sides of the 
basin. The thicker sediments on the 
west demonstrate that the site of great- 
est subsidence lay west of the present 
structural axis of the basin, 


Western Side 
Age Thickness 
Formation (Ft) 
Alluvium 
(Quaternary ) 
Cabatuan 
formation 
Santa Barbara 
silt member 
Maraget sand 
member 
Balic clay 
member 
Ulian mudstone h 
Iday conglomerate g 
Mountain limestone f g(?) 


160- 500 


Thin 
900-1300 
1400-1500 
Isolated 
patches 
Tarao sandstone ey g 1900-6700 
Singit conglomerate 


and sandstone 3, toe 300-8290 


4690-18,200 


Eastern Side 
Thickness 
Formation Age (Ft) 
Dingle sandstone _f;s 2000 
Passi sandstone f. 1650 
Tarao sandstone TTC 410 


4540 


Although no oil seeps and only gas 
seeps of inconclusive origin have been 
found on Panay, the abundant porous 
sand members of both the Singit and 
Tarao formations are favorable reser- 
voir rocks. No anticlinal structures 
have been found from surface studies 
because the center of the basin is cov- 
ered with thick layer of alluvium and 
geophysical methods are necessary to 
determine precisely the nature of the 
sub-surface structures. These south- 
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plunging structural noses have been 
located by gravity and seismic meth- 
ods. Primary reflection surveys else- 
where in the basin have indicated sev- 
eral promising closed structures at 
depth. 
COTABATO BASIN 

There were noted three dissimilar 
stratigraphic sequences representing 
the Tertiary in the northern, south cen- 
tral, and southwestern parts of the 
Cotabato Basin. No columnar section 
was measured. The stratigraphy is as 
follows: 


Southwestern Cotabato 


Formation 
Alluvium (Tertiary) 

Siguil limestone 

Lampuis conglomerate 

Kibukay limestone 

Kraan formation 

Basak limestone member 

Malis bong limestone 
members 

Limulan limestone member 

Kamanga metamorphics 
Basement complex 

The broad irregularly swampy low- 
land area of approximately 80 km by 
60-112 km bounded by low rolling 
hills on the north, south, and east mar- 
gins and by the Cotabato cordillera on 
the west is known as the Cotabato 
Basin. 

The rock formation that compose 
most of the low rolling hills are Plioce- 
ne Pleistocene sediments which over- 
lie folded and faulted Miocene to lower 
Pliocene formations. The major struc- 
ture found in the area trends north- 
west. Anticlines and noses had been 
mapped near the margins of the basin. 


South Central Cotabato 

Formation Age 

Alluvium (Tertiary ) 
Siloay limestone g—h 
Matutum volcanics 4 
Matutum limestone e.;:—f 


Matutum limestone is generally 
bedded, white to yellow or orange, 
somewhat dense, and in places sandy. 
It is correlative with the Limulan lime- 
stone on the western part of the basin. 

Matutum volcanics associated with 
some shales unconformably overlie 
Matutum limestone. Thin beds of ma- 
rine shale interbedded with pyroclas- 
tics contain fossils of Miocene (Ter- 
tiary f) age. 

The Siloay limestone is the same in 
age and lithology as the Siguil lime- 
stone in the southwestern part of the 
Cotabato. It rests conformably on the 
Matutum volcanics with no apparent 
disturbance. 


Northern Cotabato 

Formation 

Alluvium (Tertiary) 
Makabasa conglomerate 
Omanay formation 
Mount Table limestone 
Pikit limestone 
Piagayungan basalt 


Banisilan formation f..5 — fs 


Basement complex 

The Banisilan formation is a low- 
dipping series of sandstone, conglom- 
erate, tuff, and shale with dominant 
ash-colored pyroclastic constituents. 
Oil seeps out at this formation at 
Banisilan. The source rock is not 
known but the reservoir could be the 
pyroclastic sands. 

Named tentatively Piagayungan ba- 
salt is the mass of basalt intrusive at 
the Lanao-Cotabato border, It is prob- 
ably Miocene in age, equivalent to the 
Cabalatan basalt of southwestern Cota- 
bato. 

Pikit limestone and marl formation; 
the Siguil and Siloay limestones are 
partly Pikit counterparts. The lower 
part of the formation is porous, sandy, 
and marly. The upper part is white, 
porous, and coralline. The age of Pikit 
limestone and marl formation is with- 
in upper Miocene (Tertiary f,) to 
Mio-Pliocene (Tertiary g). 

The Mount Table limestone is corre- 
lative with the upper portion of the 
Pikit limestone. The age of the lime- 
stone is upper Miocene to Mio-Plio- 
cene (Tertiary f, —g). 

The Omanay formation consists 
chiefly of the shale and clays contain- 
ing oyster shells of Pliocene (Ter- 
tiary h) age. The distribution of the 
formation is spotty. Neither thickness 
or attitude of this formation is per- 
sistent hence they are undetermined, 

The Mabasa conglomerate is upper 
Pliocene-Pleistocene in age (Tertiary 
h,). Large cross-beddings of unevenly 
sorted gravels indicate shallow water 
origin. 

EAST-CENTRAL VISAYAN BASIN 

Included in the category of inter- 
island platform of Irving is an area be- 
tween Eastern Leyte, and Western 
Negros, including Northwest Leyte, 
Cebu, Eastern Bohol, and Western Ne- 
gros. This area of deposition may have 
come into being in the Tertiary e, . 
time. 

Northwest Leyte Peninsula 

The Northwest Leyte Peninsula is 
an anticlinorium about 66 miles long 
and 20 miles wide containing numer- 
ous oil seeps and a large deposit of 
asphalt. The stratigraphic section of 
the area as measured by Corby, (1951) 
is as follows: 


Thickness 
(Ft) 


Formation Age 


San Isidro reef limestone, 

Quaternary 160 
Hubay limestone 150 
Bata shale - 2700 
Tuktuk formation 

Gutusan limestone 

member 800 
Dao shale member 800 
Calubian limestone 

member 300 

Kadlum conglomerate  f 150 


Tagnocot shale f:.—f. 5,250 
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PRODUCTION EQUIPMENT 


FIELD PUMP 


REPAIR SERVICE 


both from 


WILSON SUPPLY 


“WHAT YOU WANT = 


WHEN YOU WANT /T* 


























Wilson Supply Co. offers a complete line of both 
the beam-type and hydraulic-type pumping units. 
In addition, field pump repair facilities are avail- 
able to keep your production equipment running 
right and properly serviced. 


For all your production equipment requirements, 
check with Wilson Supply. The next time you 
need fast field pump repair service, call your 
Wilson Supply representative. 





[aog sandstone 
Upper 


Lower 


5 
~ 


18,210 


Several anticlines with substantial 
closures have been located in the 
northern part of the peninsula. Most 
of the seeps were found to come from 
the Tagnocot, Tuktuk, and Bata shale. 
Upper Taog sandstone and the Kad- 
lum conglomerate present good possi- 
bilities for petroleum accumulation. 


Cebu 
Cebu is an elongate anticlinal island 
140 miles long by 25 miles wide at its 
broadest part. Its major axis trends 
northeast and between the islands of 
Negros to the west and Leyte and Bo- 
hol to the east. Basement rocks are ex- 
posed in the core of the island in the 
north central part paralleling the pres- 
ent eastern coastline, The older Ter- 
tiary formations exposed around the 
basement core are folded strata along 
the northeast trending axis. Tertiary 
f, (Upper Miocene) and younger 
strata have been arched into a broad 
elongate dome that dips off the flanks 
and plunges beneath the sea at both 
ends. The stratigraphic Tertiary se- 
quence on Cebu as measured by Corby 
is: 
Formation Age Thickness 
(Ft) 
Carcar reef limestone = h 500-1300 
Barili marl fs —h 
Barili limestone f 660-1650 
Maingit formation f 1800 
Sandstone 1800 
Conglomerate 1875 
Limestone _ 150 
Toledo formation — f. 650- 800 
Mt. Uling limestone 650- 800 
Malubog formation , 1650-3900 
Alpaco member 
Upper coal measures 
Upper Binaboc 
limestone 
Lower coal measures 
Lower Binaboc 
limestone 
Cantabaco member 
Cebu formation 
Cebu orbitoid 
limestone 250- 300 
Cebu coal measures 160- 410 


8995-14, 165 


The sandstones of the Malubog and 
Maingit formations appear to be ca- 
pable of providing favorable porous 
zones for reservoir. The Daan-Banta- 
yan and Bogo anticlines at the north- 
ern end of the island and the Algeria 
and Barili anticlines at the southern 
end of the island could possess favor- 
able stratigraphic relations in addition 
to being potential structural traps for 
petroleum accumulations. 

Numerous oil seeps have been veri- 
fied in the island since the Spanish time 
and the island has since been the cen- 
ter of considerable exploration activi- 
ties. x*** 
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HE HELPED MAKE OIL 
HISTORY FOR 41 YEARS 


WHEN THE depression started in 1929, A. G. Witt had nearly a 
decade of experience in the oil fields. Somehow, he was talked into 
subscribing to a brand new oil publication: The Petroleum Engineer. 

He has been a continuous subscriber ever since... for nearly 
31 years. 

As supervising senior civil engineer in Texaco’s Tulsa, Oklahoma, 
office, he was retired last December after 41 continuous years with 
Texaco during which time he saw and helped make a lot of oil 
history. 

A native of Casselman in the coal and coke region of Pennsylvania, 
Witt worked as a mining engineer for H. C. Frick Coke Company 
for a year prior to entering the U. S. Army in 1917. He served as a 
lieutenant with the 28th and 6th Divisions in France and Germany 
until August, 1919. 

Restless after the war, he migrated west and landed in Tulsa on 
rhanksgiving Day, also his birthday. His third interview of the day 
was with the chief engineer for The Texas Company (now Texaco, 
Inc.), who hired him on the spot. Witt recalls that hiring young 
engineers was much simpler in those days. 

From that day until 1938, Witt served as a field engineer for 
Texaco and worked in all the new fields in Oklahoma and Kansas 

“We had lots of 24-hour work days and 7-day work weeks, but 
we were seeing the industry grow...and I loved every minute of 
it,” recalls Witt. 

He was sent to Salem, Illinois, in 1938 for a “10-day hitch.” He 
got quite busy and didn’t return until nine years later. In 1947, he 
became a senior civil engineer for Texas at Tulsa, a job he held until 
his retirement. 

Witt confesses he still thinks about the “good old days” when his 
boots were covered with mud and oil and he was never far from 
the pounding sound of drilling rigs. He sums up his feelings this 
way: 

“I'm proud to have been a part of the oil industry and Texaco for 
the past 41 years, and I’m not one bit worried about its future. It 
would be hard to find a finer or more dedicated group of men any- 
where than we have in the oil fields.” 

A. G. Witt may not make much more history in the oil industry, 
but he will be reading a lot about it. The publishers of The Petroleum 
Engineer are happy to award him with a lifetime honorary subscrip- 
tion to the industry publication he has come to know so well. 
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Why the major seller of new equipment 


is your logical supplier of used equipment 


When you are in the market for a used 
car, chances are you can get your widest 
choice and best value from the dealer 
who sells the most new cars. 

This is also true in the oil country 
supply business. National Supply, as the 
leading supplier of drilling and produc- 
tion equipment and tubular products, 
usually can offer you a choice of used 
equipment capable of giving excellent 
service. 

Used equipment items generally avail- 
able through your National Supply store 
include complete rigs and auxiliary 


equipment—everything to round out 
your drilling equipment needs. National 
Supply also is the place to look for used 
pumping units and accessories, and 
tubular goods—drill pipe, casing and 
tubing. 

No matter what your requirements 
new or used equipment, repair parts, 
general supplies, or just sound, technical 
advice—you'll find that the National 
Supply store is your most reliable, eco- 
nomical source. There are 118 of these 
stores located strategically to serve you. 
Next time you buy, see National Supply 


See next pages for announcement 
of new J-50 triplex pump 
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Three J-50 triplex pumps are operating in this water flood installa 
tion near Wichita Falls, Texas. Large plungers available for the new 
National Supply J-50 give it the capacity to produce a higher 
volume than any comparable triplex pump. 
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NEW J-50 TRIPLEX PUMP 


for Water Flooding - Power Oil Service 
Salt Water Disposal 


A new horizontal triplex pump, the J-50, 
is announced by National Supply for many 
applications such as water flooding, salt 
water disposal and power oil service. The 
pump is rated at 50 input horsepower. 

The new J-50 triplex pump offers low 
initial cost, plus a proven ruggedness and 
smooth operation that will minimize your 
downtime. 

Some of the important advantages are: 


BUILT-IN SUCTION DAMPENER. The 
diaphragm-type suction dampener runs the 
full length of the fluid end, directly beneath 
the suction valves, to provide optimum 
dampening effect. This prevents harmful 
surges from developing in the suction piping. 


LIGHTWEIGHT ALUMINUM ALLOY 
CONNECTING RODS. They permit op- 
eration at higher pump speeds, with greatly 
reduced inertial loading. Connecting rods 
form their own bearing surface, give long, 
trouble-free service. 


DOUBLE EXTENSION CRANKSHAFT. 
Made of forged steel, it permits a direct or 
a V-belt drive connection to be made with- 


anh fh 


out reversing the crankshaft. Double ex- 
tension enables you to connect auxiliary 
drives, such as chemical, sump or charging 
pumps. 

SPECIAL FLUID END FOR POWER 
OIL SERVICE. The J-50 can be equipped 
with a fluid end built especially for power 
oil service. Important features are the quick 
change liners and plungers. Large plungers, 
for high volume, can be used when the 
hydraulic down-well pump is to be run into 
the hole. The large plungers can then be 
replaced quickly with smaller plungers for 
high production pressures. Fluid ends can 
be furnished with a full flow, full opening, 
ball-and-seat valve arrangement which 
eliminates restrictions beneath the ball. 


The National J-S0 pump is now available 
in three models: the J-50 L and J-50 M for 
low and medium pressures in corrosive and 
noncorrosive service, and the J-50 PO for 
power oil service. Literature on this versa- 
tile new pump Is yours for the asking. Write 
today to National Supply Division, Armco 
Steel Corporation, 2 Gateway Center, 
Pittsburgh 22, Pa. 


The J-50 has an integral suction pulsation dampener extend 
ing the full length of the fluid end, directly below the suction 


Steel's Symbol of 
strength, long life, 
and economy 


valves for maximum efficiency. Performance and mainte 
nance features include all those of the popular National 
J-125 triplex pump. 















STRESS RELIEF CONTOUR 


SMOOTH RADIUS 


PROFILE OF 
ELIMINATED THREADS 


This drawing illustrates how new National RC sucker rod couplings are strengthened through elimination 
of unused threads. Ask your National Supply representative for details. 


Now! High-strength, stress-relieved couplings to 
improve performance of high strength sucker rods 


High-strength, stress-relieved sucker rod couplings 
designed to match the strength and performance of 
high-strength rods are now available from National 


Supply. 

The design of the new coupling eliminates unused 
threads that formerly ran through the center of the 
coupling. This eliminates danger of premature failure 
from stress concentration at the roots of unsupported 
threads. The new National RC coupling has a smooth 
finish in this central area which blends into the last 


co 


engaged threads, thus increasing fatigue strength. 

Tensile strength has been increased to 130,000 psi by 
heat treatment. National RC couplings are available 
in four sucker rod sizes—%, 34, % and | inch—and 
will be standard on National Grades 45, 85 and 92 
sucker rods. 

Get complete information on new National RC 
couplings by writing to National Supply Division, 
Armco Steel Corporation, 2 Gateway Center, Pitts- 
burgh 22, Pennsylvania. 


ARMCO National Supply Division 
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WECO Fig. 100 
1000 psi test 
Sizes: 2” thru 8” 


This popular 3 lug “Bar Nut” union 
is ideal for production installations. 
Completely interchangeable. 
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the key to streamlined, 
economical production hook-ups 


When laying field lines. setting tank batteries, separators, heaters 
treaters, etc.—when assembling headers and manifolds, WECO Unions 
are your best, most dependable. leak proof connections. The ball and 
cone seat seals leakproof with just a few turns of the wing nut. The 
precision-cut pipe threads on the subs fit perfectly, run up fast and 
leakproof without galling or damage. 

When valves, meters, regulators and other control equipment aré 
installed with WECO Unions. they can be removed with the minimum of 
time and effort. In fact. any production unit can be removed easily fron 
the line for repairs or maintenance when you Standardize with WECO 
Unions in your production hook-ups. 

Next time and every time, specify WECO Unions, and you will soon 
have your standardization program complete, saving you time an 
money for years ahead. Talk to your WECO Representative or your 
Supply Store for WECO UNIONS. 
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WELL EQUIPMENT MFG. CORP. | - 


HOUSTON. TEXAS 


Divison of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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UNIONS SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES AiR 0 UNION COMPOUNDS SMATCH BLOCKS 


FOR FURTHER INFORMATION ON B-73 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





In production equipment, quality is the only key to extra service, 


reduced final costs.... 
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Cabot Catalog 60 gives you complete specifica- 
tions on the new Equalign and the Equalastic 
Adjustable Crank Balanced Series and the 
Beam Balanced Series. Each Cabot Series has 


advantages worth your study and consider- 


ation; advantages based on minimum main- 
tenance and dependable performance. Call your 
J&L Supply man for complete information. 
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J&L Tubing (upper right) plus Axelson 
Bottom Hole Pumps and Sucker Rods point 
the way to production economy. The extra 
service and reduced maintenance of quality 
equipment assure lower real costs. 


J&L offers a complete line of casing and 
tubing, including special designs for 
problem production. 







Fast dependable service is available from 
J&L pump shops to back up your invest- 
ment in quality. 


Our Shreveport district office and store 
(below) is one of many well stocked 
locations ready to serve you. For quality 
equipment to cut your real costs... see 
your local J&L man...and save. 


Jones & Laughlin 


If its sold by J&L.... 
It's the best available 
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Atlantic uses 


SMALL PORTABLE 
AIR DRILL 
IN ARCTIC 


for stratigraphic exploration 


Portable rotary table drills using body weight of crew, and power 
from lightweight engine. 








Crew can dismount and carry field-proven unit to difficult- 


access locations for drilling frozen tundra to 200-ft depths. 


Small portable air drill, designed for exploration work, 
has recently been shipped to the Arctic Circle. The portable 
rotary table and separate blower unit were originally de- 
veloped in widely-separated areas by the geophysical labora- 
tory section of Atlantic Refining Company. Atlantic first 
used the rotary table in the marshes of Louisiana with water 
as the circulating fluid, and the blower unit in the semi-arid 
hill country Edwards Plateau of West Texas. Then they 
ingeniously combined the two devices to form a portable 
stratigraphic drilling unit which operated successfully in the 
isolated mountain terrain of Guatemala. 

This unit will aid Atlantic’s exploration crews operating 
on their lease during the winter inside the Arctic Circle in 
northern Canada. 

Four men can carry one component, the portable rotary 
table which was originally devised over 10 years ago in 
Louisiana for drilling in the swamps using water as a cir- 
culating fluid. 

In the present application air provided from the other 
component, a self-powered portable blowing unit which can 
be dismanteled into three pieces serves as the circulation 
medium. Each of these pieces can be carried by two men 
and high air volume, low pressure unit should operate as 
well in the frozen Arctic tundra as it has in hard tock 
country since water seepage presents no problem in either 
area. 

Unit operates with six men applying body weight and it 
has drilled to 200-ft depths. 

How portable rotary table operates... Operator closes 
hand-operated chuck on unit, which tightens jaws on the 
5-ft section of 3-in. tubing. Then crew lifts the unit and 
places it in drilling position. 

A lightweight 12-hp engine, started by a rope-pull, turns 
a %-in. stainless-steel drive shaft which provides power. 
Operator engages a hand clutch on one handle of the table, 
which transmits power to a drive belt connected to a worm 
gear. This turns a steel sleeve and the vise-like jaws holding 
the drill pipe. 

Power-blower unit consists of a lightweight 12-hp engine 
and aluminum supercharger-type blower mounted on a steel 
operating rack. Unit can be broken into three parts, none 
weighing over 150-lb; which each have two brackets for 
inserting stainless-steel carrying rods. 

Blower, which is all aluminum except for a steel drive 
shaft, cleans air through two filters and delivers it at 300 cu 
ft per minute at 15 psi. The volume delivered compares 











Hand-operated chuck turns clockwise to 
tighten jaws on drill pipe. Then hand clutch 
transmits power through two drive belts to 
worm gear, which turns metal roller-bearing 
mounted steel sleeve that contains drill pipe. 
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The men you see here are working 


Their job? Backing up Halliburton Fracturing 
Operations that aid in helping increase your pro- 
duction with advanced Halliburton fracturing 
techniques and equipment. 

The men you see here are typical of the many highly 
trained chemists qualified by experience, who staff 
the strategically located Halliburton Field Service 
Laboratories throughout the oil country. Their 
varied responsibilities include special testing to 
help you select the best fracturing materials for a 
specific job before you invest in the products and 
equipment to actually perform the work. They help 
provide answers to many questions like. . . “What 
type additive will be most efficient?”... “Will a 
certain fluid be compatible in fracturing this 
formation?” 


FIRST AND FOREMOST 
IN FORMATION FRACTURING 
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for you. 


Performance is based on the vital facts 


these field chemists uncover each day. Often spend- 
ing many times as long on analysis and experimen- 
tation as the actual fracturing job will require, they 
work around the clock to pin down this information 
for you. Even for operations far removed from the 
lab location, samples are rushed to the chemist 
who radios his findings back to your Halliburton 
Representative. 

This is another Halliburton service provided to help 
make your fracturing job more exacting . .. more 
efficient. Are you taking advantage of these field 
laboratories? 


FRACTURING SERVICES 


af 


Halliburton 


COMPANY 


DUNCAN OK LAH OMA 


FOR FURTHER INFORMATION ON , B-77 
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Power-blower unit dismantles into three easily portable 
sections, have brackets where crewmen insert stainless- 
steel carrying handles. 


favorably with full-size units, but the iow pressure will not 
prevent seepage in the hole. 

Air hose from the blower connects to a light, portable 
swivel attached to the top of the drill pipe. 

Blower itself was originally used in West Texas on some 
of the first portable stratigraphic units, which had a depth 
capacity of 1000-ft. This served as an alternate to the mud 
system as operator disconnected the hose and drive sprocket 
from the mud pumps and connected it to the blower when- 
ever air drilling could be used. Over 2,000,000 ft of hole 
in all areas has been made with assistance from the blower. 

An ingenious hinge-valve permits the air hose to swing 
away from the blower between drilling runs. This permits 
changing bits and handling sections without interrupting 
the air source. Engine thus operates continuously at near- 


Assembled unit forms compact package on steel frame. 
Raising small handle at right of socket where air hose 
connects with blower releases hinge valve, permitting 
blower unit to operate continuously during drilling. 


maximum speed, an advantage under Arctic conditions since 
it prevents the engine from stalling. 

Another special adaptation consisted of using a special 
plastic oil line instead of a rubber line, which would freeze. 

Use becoming widespread ... Atlantic uses as many as 
six of these devices on a location in order to keep their office 
calculation group in the field supplied with data continu- 
ously. Other companies use similar devices also in dry, hard, 
difficult access terrain where the unit has its greatest 
application. 


Acknowledgement 
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X-Ray Automatically 
Analyzes Core Fragments 


Geological detectives at Gulf Oil Corporation’s 
Harmarville Research Laboratories are using a new 
X-ray and computer procedure to “fingerprint” rock 
specimens to speed the discovery of production. 

Newly-devised analytical equipment, which oper- 
ates unattended, analyzes mineral composition of rock 
fragments nearly 50 times faster than previous meth- 
ods employed by Gulf. 

System employs an X-ray machine with special 
circuits designed to minimize noise and increase pre- 
cision. It also includes an IBM 704 computer which 
“memorizes” the characteristics of 35 commonly- 
observed minerals. 

With the new equipment a detailed analysis of rock 
samples at the rate of 150 or more per day can be 
made automatically and without human error. Pre- 





viously, a staff of trained analysts could determine the 
mineral composition of only a few core fragments 
in a day. 

In announcing the system, a Gulf scientist stated, 
“The speed-up in sample-handling will enable us to 
keep up with actual operations during the drilling of 
an oil well, which was heretofore impossible. This 
automatic analytical method will expand our ability 
to process data from cores and extract more mean- 
ingful information.” 

“This development will help the geologist to cope 
with the ever-mounting quantity of samples recovered 
by modern Grilling methods, reduce the testing cost 
per sample, make possible complete and uniform 
analyses, and add immeasurably to the fund of geo- 
logic data on which the successful search for oil 
depends. 

“Eventually,” he concluded, “we may develop a 
unit which can be taken directly to a drilling well so 
that core samples can be analyzed on the spot.” 
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To keep drilling costs down as 
use 4340 nickel alloy steel drill pipe 


When you order drill pipe for your 
next deep well, remember that 4340 


Keeping cost-per-foot down is a 
tough challenge when you're drilling 
to 15,000 feet—or deeper—to bring 
in a well. 

When high drilling costs threaten 
to make today’s extremely deep wells 
uneconomical, drillers need extra 
ingenuity plus stronger, tougher 
equipment. 


Drill pipe made of 4340 nickel alloy 
steel is an important cost-cutter. 
With this steel you get a reserve of 
strength for dependable penetration 
of extra thousands of feet: basic 





resistance to fatigue, impact, and 
abrasion. 


Here’s why more and more operators 
are using 4340 drill pipe for deep- 
hole drilling. This 1.85% nickel steel, 
readily heat-treated to high yield 
strengths, stands up to the severest 
torsional and impact stresses, Strong 
and ductile, it takes shock-loading 
in stride. 


wells go deeper, 


nickel alloy steel has proved depend- 
able in the toughest drilling service 
... wells as deep as 25,000 feet. It’s 
your best insurance against drill- 
pipe failure. 


THE INTERNATIONAL NICKEL COMPANY, INC 
67 Wall Street amen, New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 
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“Don't tell me it’s just as good. | know 
better. Bogus parts won’t stand the gaff.” 


The alert tool pusher buys nothing but the best. 
He buys only original pump parts made by 
Gardner-Denver. He knows that only Gardner- 
Denver has full original specifications— including 
materials, tolerances, heat treating, and surface 
finishing—for all Gardner-Denver Mud Pump 
Parts. 
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DON’T INVITE DOWNTIME! INSIST ON 


QUALITY MUD PUMP PARTS MADE BY 
GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
Gardner-Denver International Division, 233 Broadway, New York 7,N.Y 


Petroleum Offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas, Denver, Durango, Edmonton, Ellinwood, Evansville, Houston, 
Huntington, Jackson, Kansas City, Lafayette, Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City, Pittsburgh, San Francisco, 
Shreveport, St. Lovis, Tulsa, Wichite, Winnipeg. 
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Drill String Stabilization 


You can get from Grant! 


BECAUSE Grant has specialized for over 30 years in 
down-hole tools for reaming and stabilizing, Grant has 
perfected not one—but five distinct types of stabilizers for 
every drilling requirement... all well conditions...and each 
operator’s preference. Three types of stabilizing reamers 
deliver full stabilization for the drill collar string. And for 
drill pipe stabilization, Grant provides the Cushion Stabilizer 
and the Drilblade—each for proper stabilization and faster 
penetration without increased weight on the bit. 


This is just one of the three families of Grant 
Tools made for reaming, hole enlarging and 
stabilizing. For full information on these, and 
a wide range of other down-hole and surface 
tools made by Grant, send for your copy of the 
complete Grant Catalog today, or see the 
Grant section of Composite Catalog! 


Remember —on/ly Grant makes all Stabilizers for all require- 
ments, available 24 hours a day in active oil fields everywhere! 


GRANT Om Too CoMPANY 


2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 


DISTRICT OFFICES AND WAREHOUSES Calne ees Gees 


Bakersfield, Compton, Ventura, Willows, Calif. + Liberal, Kan. + Harvey, Houma, Lafayette, La. + Laurel, Miss. 
Farmington, Hobbs, N. M.* New York, N. Y.* Ardmore, Oklahoma City, Okla. * Corpus Christi, Houston, Kilgore, 
Odessa, Tex. * Casper, Wyo. * Edmonton, Pincher Creek, Ft. Nelson, Canada 
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PAN AMERICAN 
ANNOUNCES NEW 
PRODUCTION 
MANAGEMENT 


J. R. EVANS 


Pan American Petroleum Corp. has announced the election 
of three new officers to key positions in its production 
operations. 

John R. Evans has been elected vice president for pro- 
duction and a director of the company. John C. Johnston 
will become division manager of the Texas-Louisiana Gulf 
Coast division in Houston and has been elected a vice presi- 
dent and director of the company. He succeeds L. Chase 
Ritts, Jr.. who has been named coordinator — crude oil 
production, purchasing and transportation for Standard Oil 
Company (Indiana), Pan Am’s parent company in Chicago, 
Mr. Evans succeeds the late Whitney M. Elias. For the 
past 18 months, Evans has been located in Chicago as gen- 
eral manager of production with Standard (Indiana). Prior 
to that assignment, he had been identified with Pan Am 
and predecessor companies since 1925. 

A graduate of the Colorado School of Mines, he began 
his petroleum industry career in 1925 as a core drill super- 
intendent with the Midwest Refining Company. He later 
served in scouting and engineering capacities with Midwest 
Exploration. 

He joined the then new Pan Am in 1931 as a petroleum 
engineer in Tulsa. He became division engineer at Casper, 
Wyoming, in 1933, returning to Tulsa two years later as 
chief production engineer. He was later advanced to chief 
engineer, producing department, 

In 1948, he moved to Fort Worth as the company’s first 
division manager of the North Texas-New Mexico division. 


HOUSTON 
API 
CHAPTER 
ELECTS 
1961 
OFFICERS 


Officials for the new year were recently elected by the 
Houston chapter of the American Petroleum Institute, Di- 
vision of Production. New chairmen and officers are (left 
to right): Charles E. Richards, Jr., Southwest Industries, 
Inc., membership; Elmer Simmons, Parkersburg Rig & Reel 
Company, membership; George H. Kimbrell, Reed Roller 
Bit Company, secretary-treasurer; E. J. Frederick, Baash- 
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J. C. JOHNSTON L. C. RITTS, JR. 


He was elected as director of the firm in 1952, and a vice 
president in 1953, remaining in Fort Worth until he re- 
signed to move to Indiana Standard in May 1959. 


Mr. Johnston had been serving as manager of exploration 
at Pan Am’s general office for the past 15 months. Prior to 
that assignment, he was division exploration superintendent 
in Houston from mid-1958 to September of 1959. 

Johnston joined Pan Am in geological work at Shawnee, 
Oklahoma, in 1940. Later, he served in geological capacities 
at Oklahoma City and Wichita before becoming district 
geologist in Jackson, Mississippi, in 1948. He was advanced 
to division geologist at Casper in 1949, and to division ex- 
ploration superintendent in late 1951. In June 1958, he 
transferred to Houston in a similar capacity, remaining there 
until September 1959 when he became manager of explora- 
tion in Tulsa in charge of Pan Am’s North American 
exploration activities. 


Mr. Ritts has been vice president and division manager 
at Houston since May 1959. He was also elected a director 
of the company at that time. 

Ritts holds memberships in the API, AAPG, and the 
Houston Geological Society, and has been serving as re- 
gional vice chairman, southern division, of the Oil Infor- 
mation Committee, Texas Mid-Continent Oil and Gas 
Association. 


Ross Div. of Joy Mfg. Company, entertainment; B. G 
Barefield, Oil Center Tool Company, entertainment; Darrell 
Smith, Texaco Inc., chairman; R. W. “Russ” McMurry, 
Hydril Company, assistant secretary-treasurer; J. F. “Bud” 
Hendrickson, Phillips Petroleum Company, first vice chair- 
man; Len Williams, Atlantic Refining Co., second vice 
chairman; and Frank Zimmerman, Lion Oil Co., program. 
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NOW-from ©O-C:T 


greater 

flexibility 

and simplicity 

in tubingless completion equipment 


The challenge was tubingless completion equipment 
featuring simplicity, flexibility, utility and “control- 
ability.” And here is the answer. 


@ Hangers are interchangeable. Thus, one, two, three 
or four strings of tubing can be hung in a head simply 
by changing hangers. Moreover, screwed or slip type 
interchangeable hangers are provided. Regular hanger 
couplings can be provided with or without the back 
pressure grooves. 

@ The complete series of hangers is produced to fit 
O-C-T Type CM, C-18, or C-19 Casing Heads and 
hangers for C-18 and CM heads are interchangeable 
All hangers are designed to allow conventional cement 
ing procedures, even providing for reciprocation of the 
tubing while cementing and simultaneously cementing 
through two or three strings of tubing. 

@ The Christmas Trees for use with O-C-T tubingless 
completion equipment can be provided with screwed 
connections, individually flanged connections or block 
type valves in the case of duals, triples or quadruples. 
@ For use with the several types of trees, O-C-T manu 
factures a complete line of 24-inch tubing heads in 
which 34-inch through 14-inch tubing can be hung 
with any one of a complete family of interchangeable 
hangers. 

@ All hangers are designed to be run through blowout 
preventers. 

@ Available in pressure ratings up to afd including 
10,000 psi working pressure. 

lf you want to take advantage of tubingless completion 
on your next well, talk to the O-C-T representative 
nearest you. He can show you the best in tubingless 
completion equipment. 


Oil CENTER TOOL CO. 


SUBSIDIARY OF FOOD MACHINERY ANC HEMICAL ae 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas 
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VALVE & SEAT 











LINER PACKING 


are all designed and made in our 


modern ee eee. to work 


MISSION MANUFACTURING CO. P.O. Box 4209, Houston , Texas « Cable 
Address “MiISSCO’ Export Office: 3O Rockefeller Plaza , New Yorke In the 
United Kingdom: MISSION MANUFACTURING CO., LTD., 1 Hanover Square , 
le address “MISSOMAN 
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Alternate Zone Triple Completion 
Shows Economic Advantages of Using 
Otis Equipment and Wire Line Services 


LAFAYETTE — This offshore, 
multiple-zone gas well, located off the 
coast of Southern Louisiana, illus- 
trates the economic advantages of 
using Otis sub-surface flow control 
equipment and wire line services. 


The cost of the installation, includ- 
ing the tubing safety valves, sleeves, 
nipples, and other Otis sub-surface 
equipment as shown in the accom- 
panying diagram, totaled slightly under 
$12,000 — or about $65,000 less than 
what it would cost to move a workover 
rig onto the well to deepen it and 
recomplete the lower zones, had the 
well been drilled and completed dif- 
ferently. As equipped, this well can 
be produced until all five zones have 
been depleted, with only occasional 
wire line service to permit production 
from each of the different zones. 


T.D. of the well was approximately 
13,000 feet with five different zones of 
potential production below 12,600 feet. 
When called to engineer the completion, 
Otis specialists were asked to design an 
installation that would permit alternate 
production of three of the zones through 
the long string and one through each of 
the other strings, or two zones through 
the long string and two through the inter- 
mediate string, with the top zone to be 
produced through the short string. 


Two single packers were used to isolate 
zones | and 2 and a Type A Otis Sliding 
Side-Door and Type J Otis Landing Nip- 
ple were made up in the tubing between 
the two packers. This arrangement will 
permit the bottom zone to be produced 
first through the long string, and then 
zone 2 by setting a Type PJ Otis Plug 
Choke in the landing nipple and shift- 
ing the sleeve in the Sliding Side-Door®. 
The Type PJ choke is designed to hold 
pressure from either direction. 

A blast nipple with a Position 1 Type 
S Otis Landing Nipple above and a 
polished nipple below was designed into 
the long string opposite zone 3. This is 
the zone to be produced through the 
intermediate string. In the event flow 
from zone 3 should cut through the blast 
nipple, the landing nipple and polished 
nipple will be used to pack off the hole 
and permit continued production of either 
of the lower zones through the long 
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string. The landing nipple above the blast 
nipple may also be used to land a plug 
choke in the event both lower zones 
deplete sooner than anticipated and the 
operator decides to produce zone 4 
through the long string. 

Otis sliding side-doors were designed 
into both the intermediate string and the 
long string between the packers isolating 
zone 4. This will permit selective produc- 
tion of that zone through either string 
of tubing. S nipples, blast nipples, and 
polished nipples were also made up on 
both the intermediate and long strings 
opposite zone 4 to provide the tubing 
with the same protection as described 
for zone 3. 

In that this was a gas well, S nipples 
with flow couplings above and below 
were made up in all three strings of 
tubing, immediately above the top 
packer, to accommodate Type FS Otis 
Tubing Safety Valves. This provided 
Storm Choke® protection for each string 
By locating the safety valves just above 
the top packer, the operator will be able 
to carry on a corrosion inhibitor program 
without pulling the safety valves.S nipples 
were also located in each string approxi- 
mately 1,500 feet from the surface for 
plugging purposes until gathering lines 
could be laid. 

This Otis-engineered completion was 
designed to provide the ultimate in 
economical, versatile, and _ efficient 
alternate-zone production. For more 
information on alternate-zone, multiple 
completions or for help with any other 
specific completion problem, call the 
Otis office nearest you or write Otis, 
Dept. 1-W, Box 35206, Dallas 35, 
Tex. Experienced Otis specialists are 
ready and anxious to provide you with 
a “packaged” well completion service. 


Engineering “>''>> Corporation 
cenerel Offices: 
6612 Denton Drive + Dallas, Texas 
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WHAT’S NEW IN PATENTS 
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Brief notes on selected oil field patents recently granted 


PAUL H. JOHNSON ¢ JAMES R. HEAD Patent Attorneys, Tulsa, Oklahoma 


RATCHET ADJUSTS 
PUMPING UNIT STROKE 


LENGTH OF STROKE of a pumping unit can be 
easily and precisely adjusted with this invention, The 
adjustment is made by turning the ratchet wrench 96. 
This rotates screw 84 in a threaded block 76 to move 
the slide assembly 44 forward or rearward, thereby 
shortening or lengthening the pump stroke. Stroke 
Adjusting Mechanism, C. A. Johnson, Patent 
2,958,237. 


SPRING-LOADED 
CONNECTOR POSITIONS 


No. Ton DOWNHOLE TOOL 


A POCKET for receiving off- 
set tools is provided in the 
casing. In order to make cer- 
tain that the tool 36 will be 
biased in a direction to enter 
the pocket 13 when the tool 
reaches the main bore 12, a 
spring 24 exerts pressure on 
the upper surface 26 of the 
eccentric connector 27. When 
the tool enters the main bore 
12, the compression of spring 
24 forces the tool to an angle 
with respect to the axis of the 
tubing so that the tool is po- 
sitioned to engage side pocket 
13. Means for Installing 
Subsurface Tools, H. B. 
Schramm, Patent No. 2,942,- 
671. 




















INERT BLANKET ENDS CONTAMINATION 
IN UNDERGROUND STORAGE 


HYDROCARBONS and other chemicals stored in underground 
caverns 10 under pressure are frequently contaminated by brine 
solutions 12 remaining in the caverns after their formation, The 
invention includes a method preventing contamination of the 
FLOATING G ' a hydrocarbons 11 by covering the surface of the brine with a 
BLANKET | layer of finely divided polymeric solids 13, such as polyethylene. 
Such particles have a higher specific gravity than the hydro- 
carbons and therefore sink to the bottom of the hydrocarbons, 
but are lighter than the brine, thereby forming a contamination 
barrier or blanket at the interface. Contamination Prevention in 
Underground Storage, Robert A. Koble, Patent No. 2,942,424. 











10 
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CALCIUM CARBIDE CREATES 
FRACTURING PRESSURE 


IN ORDER TO produce the high pressures required for 
fracturing oil and gas wells, use is made of the well known 
chemical reaction of calcium carbide and water wherein 
acetylene gas is generated. Calcium carbide is placed into 
the desired position 14 in the well adjacent to the formation 
to be fractured between packers 8 and 10, Water is then 
injected down the tubing 12 into contact with the calcium 
carbide. This system may be utilized alone or in conjunction 
with mechanically generated pressures. Fracturing Using 
Calcium Carbide, M. W. Barrett, Patent No. 2,943,681. 











SUSPENDED WEIGHT PULLS 
REAMER BIT INTO HOLE 


DRLLING LARGE diameter holes is accomplished 
through this invention by first drilling a small diameter 
pilot hole 30, after which a rotary reamer 31 is used 
to enlarge the diameter. A heavy weight 32 is sus 
pended below the reaming bit to provide the necessary 
downward cutting force. This permits the upper part 


ASSEMBLY GUIDES of the drill string to be in tension. Drilling Method and 


WASHOVER PIPE TO Apparatus, R. H. Long, Patent No. 2,930,586. 


} 


FREE STUCK STRING 


STUCK DRILL PIPE is recov- 
ered without damage to the upper 
threaded connection according 
to this invention. The guide ap- 
paratus includes upper and lower 
sub-members which are released 
connected to each other. The 
members are connected together 
and lowered into the well where 
the lower member is attached to 
the stuck pipe. The upper mem- 
ber is then removed from the 
hole, leaving the lower member 
to serve as a guide for a wash- 
over pipe The lower sub has ad- 
ditional means at its upper end 
for subsequent attachment to a 
removal pipe in order to retrieve 
the stuck pipe after the washover 
operation. Guide Assembly for 
Washover Pipe, G. E. Kemnitz, 
Patent No. 2,957,525. 
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Want a copy of these 
patents to study the de- 
tails? Write to the Com- 
missioner of Patents, 
United States Patent Of- 
fice, Washington, D. C. 
Price is 25 cents for 
each copy. 
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THE NEWS IS TUBINGLESS 
COMPLETIONS AND. 
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le [tl -1-74-Mia-lasl-lalilale Mg lob alate Ml oldeleltiailclaMae-Valtilais) Mm iha ma del a atlslallate’ multiple tubing strings simultaneously 


UM SWAB CAM-LOK TUBING 
TH SHEAR PIN sah ont l ANCHOR 
JOINT Sf igs ; : This versatile 
A safe tool for ‘ : tool can be run 
swabbing opera- either as a ten- 
tions. Safety sion-set or as a 
Joint assures re- weight-set Tub- 
leasing from ing Anchor in 
stuck swab and pumping wells. 
remainder of tool 

left in hole can 

be disposed of 

by acid. 














LANDING COLLAR 
Serves as the re- 
ceptacle to stop 
and lock the 
Pump Down 
Plug in place 
and then func- 
tions as a float 
collar to prevent 
back-flow of ce- 
ment. 








Brown tools) for tubingless telaalelictilelar are available 
wherever you need them. Just call your nearest 


Teoh dame) o1a-11-laliohihg- Manic] Mmm lasliil-tellohi-Milalieldaalehilela 








me — 1000)", 4 i o7-\ ib] Omg. | are @) =| 


Tale l(-s-Mre] mm anleliiiol(-\-ter-1| Me ial-me 4- hs 


ALUMINUM 


t > ee eae 
CAM-LOK PACKER cen- 
For cement : 10ofone 
squeeze work, — ue” duc- 2, 
here’s the tool 5 tings, — 
made of alumi- red 
nade of alum tugged © 
num for easy re- do | 
. ss oe ‘+ 
moval in cases of . of 
extreme emer- , : i 


a ES ee 
gency. See eels Oe 
i. r 4 

















Ris: bose 
Ss OL ee 
ieee 2X 2 ; hare j 
wr, BEX, 
DWER-A ) 
7 i " 
il SLI 
| MUM. | ; 


Manufactured from 
aluminum stock — sim- 
ple in design and easy 
to handle. 
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BROWN 


OIL TOOLS, INC. 





8490 KATY ROAD, P. O. BOX 19236, HOUSTON 24; TEXAS 


WHERE 
DO WE STAND 
ON SLIM HOLES 





PERCENT OF REPLIES INDICATING HOLE SIZES DRILLED 





IN SPITE of the economic depth and 
hole size limitations in slimhole drill- 
ing, wells of this category are increas- 
ing in popularity. Completing wells 
with slimhole techniques is also on the 
upswing. In fact, over 10% of all the 
wells drilled last year were either 
drilled, completed, or both, by slimhole 
methods. 

This is one of the interesting results 
of an industry survey by the Slimhole 
Drilling Subcommittee of the Rotary 
Drilling Committee of the American 
Association of Oilwell Drilling con- 
tractors revealed at the 20th annual 
meeting recently concluded in New 
Orleans. 

Survey included opinions of 185 
major and independent operators. 
Their interest in slimhole drilling and 
completions reflects an increased need 
for highly portable, low-operating cost 
drilling equipment and improved bits 
for use in slimhole operations. 

Operators portrayed this future for 
slimhole drilling and completions: 


|. In exploratory drilling, 48.6% of 
operators planned an increase in 
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AAMAS 


6% 
HOLE SIZES (INCHES) 


4 MAXIMUM-HOLE SIZE FOR SLIM HOLES 
DRILLED AND COMPLETED 


AVERAGE-HOLE SIZE 
- 


(] MINIMUM-HOLE SIZE 


LMM 


7%0 7% 70 








= g 
274 444 


5¥e 
HOLE SIZES (INCHES) 


5% 5a 6 Cia 69s 


Operators drilling and producing slimholes listed their maximum, 
average, and minimum hole sizes. Tabulation showed 634-in. pre- 
ferred both as a maximum and average hole size, 6'/g-in. as a mini- 
mum hole size. Holes ranged from 234-in. as smallest to 97/-in. 


as largest. 


slim holes, 15.7% planned a re- 
duction, and 35.1% were unde- 
cided or withheld comment. 


An overwhelming 92.4% of 
operators planned slim holes for 
development drilling, 3.8% 
would not use slim holes, and 
3.8% withheld comment. 


How Many Use Slim Holes 

In drilling 634-in. holes or smaller, 
131 companies drilled 3216 holes, and 
53 companies had not drilled any slim 
holes. 


On completions with 5-in. casing or 
smaller, 137 companies completed 
1419 wells, whereas 29 had not drilled 
or completed any wells with this size 
casing. 

Tubingless completions were made 
by 80 companies which completed 
1419 wells, and 80 other companies 
had not drilled or completed any wells 
by this method. 


What Depth Ranges Drilled 

Companies reporting drilled 6580 
ft average maximum depth range, and 
3115 ft average minimum depth range 
Holes averaged 4515 ft depth, ranging 
in actual operation from 550 ft to 
11,856 ft. 

Hole size of slim holes drilled or 
completed ranged from 2%-in. to 
9%-in. Operators drilled greater per- 
centage of holes in 6%-in. as indicated 
in chart. 


What Hole Sizes Best 

Only 912 % of operators use a hole 
size smaller than 6%-in., and almost 
80% indicated that the bit size range 
from 6% -in. to 6%4-in. suited slim hole 
operations best. In their replies, 38% 
of operators felt that 634-in. bits give 
better life with respect to teeth and 
bearings than smaller sizes. 


Producing From Smaller Casing 
In tubingless completions, operators 

indicating that they used or planned to 

use smaller production strings were as 
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WORKING TOGETHER... 
CONTRACTOR, PRODUCER, 
AND MAGCOBAR 


plan mud programs for pay and profit 





High drilling costs can be 
cut by efficient use of drill- 
ing fluids. The right drilling 
chemicals, used right by 
Magcobar engineers, can 
help increase penetration 
rates, save on trips and bits, 
reduce materials needed, 
and save on equipment and 
manpower. 

But, to make sure that the 
mud program is the most 
efficient, it must be planned 
from the beginning. And, 
because it must deal with 


Magcobay 


DRILLING mUD SERVICE 


nology. This Technology 
formulates special drilling 
fluids to reduce or prevent 
damage to the pay, result- 
ing in quicker completion, 
higher production, and less 
need for expensive stimula- 
tion work. Magcobar Tech- 
nology can help you as a 
contractor to drill wells 
more cheaply, can help you 
as a producer to have better 
wells. Drill your next wells 
with Planned Mud Programs 
with Magcobar. 





follows: 2%-in. casing, 33%; 3%-in. 
casing, 5.2%; 4%2-in. casing, 55.2%; 
and 5-in. casing 6.9%. 

Comments on casing sizes indicated 
that for gas or low-volume fluid injec- 
tion wells, 2%-in. casing served ed- 
mirably, but it presented considerable 
problems in handling a large volume of 
fluid or in high pressure and large vol- 
ume fracturing jobs. 

Also, 2%-in. casing had limitations 
when used with mechanical lifting 
equipment at deeper depths and pre- 
sented severe problems in workover 
operations. Using 4'%2-in. casing 


generally overcame most of these 
limitations. 


Limitations of Slim Holes 


Some operators felt that there were 
no limitations to slimhole drilling, al- 
though others noted specific limiting 
factors. 

Some pointed out that from their ex- 
perience they limited use of 2%-in. 
tubing as a production string and for 
tubingless completions to about 5000 
ft. Several doubted the economics of 
using 27s -in. tubingless completions in 


JONES INSPECTION 


AVOIDS COSTLY FAILURES 


/ 


Every item produced by Jones under- 
goes the most rigid inspection to be 
sure it meets the high standard of 
quality for which Jones is so well 
known. From raw material to finished 
product, each chemical and physical 
property must measure up to exacting 
specifications. There must be perfect 
longitudinal alignment of the thread 
axis with the axis of the rod—thread 
condition must be near perfect — 
coupling and pin shoulder face must 
be exactly 90° to the thread axis. 
True economy is found in_ lasting 
quality. Specify Jones . . . sucker-rod 
specialists since 1894. 


ify THE Ss. M. JONES COMPANY 


Division of Buffalo Eclipse Corporation 


areas with sanding conditions which 
would necessitate workover. 


Others recommended limiting slim- 
hole completions to gas wells at pres- 
ent. A few pointed out that depth was 
a limitation as well as using slimhole 
techniques in directional drilling. 

Corrosion problems and deposition 
of paraffin in the tubing and spaghetti 
strings could have a serious limiting 
effect, an operator noted. 

Another observed that he expe- 
rienced no difficulty in slimhole drill- 
ing, although considerable care must 
be used below 5000 ft due to danger 
of sticking drill pipe. This required 
dumping a stand-by tank of oil into 
the hole. Fewer twist-offs occurred with 
the lighter slimhole string, however, 
perhaps because of more careful 
handling. 


Due to lack of available equipment, 
20% of operators commented that they 
drilled 7%-in. holes with standard rigs 
and completed with conventional 
methods although they 
with slimholes. Were more slimhole 
rigs available, they felt, savings could 
be made both to operator and contrac- 
tor due to reduced transportation and 


could save 


rig components cost. 

Scarcity of rigs constituted a serious 
limiting factor in slimhole drilling. 

A number of operators mentioned 
that the need for better bits in the 
smaller diameters could be a limiting 
factor in drilling slimholes. These oper- 
ators also felt that the limiting depth 
for slim holes stood at 11,000 and 12,- 
000 ft due to the hydraulics and eco- 
nomics of trip time caused by short bit 
life. 

Several operators stated that bits 


General Office and Factory: TOLEDO, OHIO 
Sales Office: Enterprise Bldg, TULSA, OKLA. 
Export Department: The S. M. Jones Company 


sucuth HOB 
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smaller than 634-in. diameter did not 
give sufficient footage to warrant using 
them in many wells over 5000 ft depth. 

In random comments, an operator 
pointed out difficulties experienced in 
straightening a slimhole in very 
crooked hole country, and others felt 
that slimholes couldn’t be completed 
for multiple completions. 


Logging and Testing Tools 
Needed 


Most stated that all tools that they 
needed were available, even though 
every tool manufactured was not 
available in all areas. 

Several indicated the need for debris- 
free perforating guns for 4%2-in. and 
2% -in. casing, but in general all tools 
used for testing and surveying, perfo- 
rating and completions can be used in 
conventional-size holes also. * * * 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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"...Still operating with same 9/16" line 
after 56 months...savings paid for LeBus 
Spooling System more than twice...to 
me this has been a very good investment." 





Hoffman Oil Well Service Company 


Residence Phone PL 8-2218 — Office Phone PL 8-3505 
P. O. Box 1167 


Seminole, Texas 


NOVEMBER 12, 1960 


LeBus International Engineers, Inc. 
P. 0. Box 2352 
Longview, Texas 


Gentlemen: 
D. G. HOFFMAN 
Hoffman Oil Well Service Co. At your request I am pleased to give you a report on the 
experience I am having with the LeBus Counterbalance 
SAME LINE IN CONTINUOUS Spooling System which is installed on one of my well 
OPERATION 36 MONTHS servicing units spooling 12,200 feet of 9/16" line. 


On February 3, 1960, I advised you that I was using the 
same 9/16" line after twenty-six months of constant 
operation without experiencing any difficulty whatsoever 
in the spooling of the line due to the LeBus Spooling 
System being on this drum. 


I am now pleased to inform you that I am still operating 
this unit with the same 9/16" line after thirty-six months 
of fairly continuous operation of this unit. According to 
Wi che fet gested on the experience I have had in the past on my well servicing 
grooved drum unit is now units, I have had to replace my 9/16" swab lines every 16 
ready for rigging up for or 18 months. Based on this previous experience and the 
swabbing job. experience that I am now having after thirty-six months 
with the use of the LeBus Spooling System I know that up to 
this time I have doubled the life of this one 9/16" line. 
When you take into consideration the cost of a 12,200 foot, 
9/16" line, I estimate that I have paid for this one LeBus 
Spooling System more than twice in this three-year-period. 
To me this has been a very good investment. 


Yours very truly, 
. a 


Twenty-sixth layer of %&" HOFFMAN WELL SERVI / A. 
line — 12,200 feet. Note the ERVICE L At y pare 
J ‘ 


perfect uniformity. 








LEBUS INTERNATIONAL ENGINEERS, INC. 


Box 2352, Longview, Texas 
Phone: Plaza 8-5522 


NFORMATION ON 
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In Permian Basin... 


COMPLETION AND 
WORKOVER TRENDS 


27/,-in. Tubingless 
Completion 

An operator in the Permian Basin 
of West Texas has consistently pers 
formed 2%-in. tubingless completions 
as routine practice. They have caused 
no undue mechanical difficulty, the 
company reports, and one of these wells 
shows the variety of operations that 
can be performed. 


Seeking commercial production in 
the E. P. Sibley 2 well, designated as 
a 5300-ft test in the Coyonosa field of 
West Texas, operator set 7% -in. casing 
to 2407 ft. Then operator set 2% -in 
casing to 4999 ft 

After moving off the drilling rig, 
operator brought in a workover rig 
and went in with a 2%-in. bit on 1-in. 
tubing to drill out cement from 4956 to 
4987 ft. Well was next perforated from 
4964 to 4970 ft with two shots per ft. 
Next step was fracturing the new well 
with 10,000 gal of refined oil and 
15,000 Ib of sand. 

Swabbing well yielded non-commer- 
cial production — the fluid swabbed 
was 98% watercut before all of the 
load oil was recovered, and operator 
decided to squeeze-cement the well. 


After running 1-in. tubing with a 
retrievable cementing packer, operator 
squeezed perforations with 50 sacks of 
neat cement and then ran a tempera- 
ture survey to check for channeling. 

Since survey indicated no channel- 
ing, Operator perforated from 4889 to 
4896 ft with two shots per ft, acidized 
with 250 gal of acid and fractured with 
10,000 gal of refined oil and 15,000 
lb of sand, 

Well flowed oil and then died. When 
swabbed, well began flowing again and 
flowed three hours. It flowed oii with 
a high percentage of water, ranging 
from 75 to 98%. 


Operator ran the retrievable ce- 
menter a second time and attempted to 
squeeze the perforations with 60 sacks 
of neat cement. This attempt was un- 
successful, the perforations were 
cleared, and 95 sacks of neat cement 


B-94 


were used to successfully squeeze the 
perforations. 

Operator then pulled the tubing and 
retrievable cementer. 

Perforations from 4860 to 4866 ft 
were made, with two shots per ft, and 
operator fractured with 10,000 gal of 
oil and 15,000 Ib of sand. 

The well was opened up, and upon 
swabbing, the perforations produced 
99% water. 

A low pressure squeeze job with neat 
cement failed, and a second squeeze 
job with 100 sacks failed. Then 200 
sacks were used on the next try to 
successfully squeeze the well. 

Operator used 1-in, tubing with same 
size bit again to drill cement, ran a 
temperature log, found the cement 
from 4854 to 4882 ft, and prepared to 
reperforate 

In an unusual application that has 
only recently been applied in 2%-in. 
tubing, operator set a collar stop which 
was run on a wireline to 4867 ft 

This allowed accurate placement of 
hydraulic perforator on I-in. tubing. 
Two holes were perforated at 4865 ft 
with this perforator in one trip, and 
two more holes were perforated at 4866 
ft on a second trip with the tubing. 
The operator then pulled the tubing 
perforator and collar stop 

Then these perforations were frac- 
tured with 10,000 gal of refined oil and 
15,000 Ib of sand. This opened the well 
up, but it yielded a high percentage of 
water and operator set a squeeze tool 
and squeezed perforations at 4865 to 
4866 ft using a retrievable cementer 

More perforations were made from 
4782 to 4792 ft and 4802 to 4812 ft 
with two shots per ft, and the well was 
swabbed dry, Operator washed perfo- 
rations with 250 gal acid and fractured 
with 10,000 gal of refined oil and 15,- 
000 Ib of sand 

Well yielded a slight amount of oil 
and water 


Operator squeezed well again, using 
200 sacks of neat cement, but fluid was 
not sealed off. On another try with 100 
sacks of neat cement, squeeze was 
obtained 


Perforations were made from 4753 
to 4766 ft and returns to the surface 
indicated that communication was be- 
ing experienced. Operator ran a retriev- 
able cementer and used 75 sacks of 
cement to repair channel. 

Then operator drilled cement to 
4772 ft and reperforated from 4753 
to 4766 ft with two shots per ft. He 
acidized well with 250 gal of acid and 
fractured with 10,000 gal of refined oil 
and 15,000 Ib of sand. 

The zone revealed non-commercial 
production and the well was subse- 
quently abandoned as a dry hole. 


Abrasive Jetting Improves 
Flow 

A new application in workovers for 
a tool originally designed to perforate 
casing was recently used by an operator 
in the Permian Basin of West Texas 
to improve the productivity of an open- 
hole completion. 

Run on tubing, the abrasive jet tools 
are fitted with nozzles to direct fluid 
horizontally, Different sizes and num- 
bers of nozzles can be run as required 
to obtain the nozzle velocity required 
for cutting and to maintain a sufficient 
rising velocity in the annulus to remove 
the sand. 

At the surface, a blender adds sand 
and a pump truck with the required 
fluid capacity and pressure rating 
forces the fluid down the tubing. Any 
fluid can be used, however water gives 
the greatest cutting action 


One of the operator’s wells in the 
Seminole (San Andres) Field, Gaines 
County, Texas had experienced impair- 
ment of productivity and was worked 
over using this technique. 

A bit was run to drill gypsum from 
the formation face, then gypsum-re- 
moval chemicals were used without 
improving productivity. 


Because of its penetrating power, 
use of the abrasive-jetting type tool to 
open paths of communication was be- 
lieved warranted. 

lo begin operation, four bbl of water 
per minute with | Ib per gal of 20 to 
40 mesh sand were pumped to four 
nozzles at a surface pressure of 4000 
psi through 5200 ft of 2-in. tubing. 

The operation was performed in 
3%-in. open hole below a 4'%-in. 
casing. A rising velocity of 350 ft per 
minute was maintained. 

Although there was only 0.84 in. 
clearance between the tubing couplings 
attached to the jet tool, there was no 
indication of the tubing sticking or 
dragging. After the operation was 
completed, the hole was washed clean 
by reverse circulation. 

This operation resulted in an in- 
crease in productivity from about 30 
to 300 bbl of fluid per day. xe 


THE PETROLEUM ENGINEER, January, 196] 





FIRST AGAIN ' 


only 0000 offers 


4 Distinct Services in the 


Nad chdae Mdtat: 
youve 


_<f Acoustic Log 
woo Sata Log 
nent gl El] Sata Cement Log 
: nevextauiltvll EE) Geophone & Calibration Services 


These Acoustic Services, with PGAC’s many other 
logging services, provide every type of trustworthy 
logging now developed for oil well operations. 





00 oo 7730 Scott Street Phone: Riverside 7-1300 Houston, Texas hh 
| CHEMETRON / 
PGAC SUBSIDIARIES ~ - . jj 


CANADA: Perforating Guns of Canada, Ltd. FRANCE and ALGERIA: PGAC Sahara, S.R.L. ARGENTINA: Servicios Tecnicos Atlas, S. A. 
VENEZUELA and BOLIVIA: Servicios Tecnicos Atlas, C. A. PANAMA: International Technical Services, S. A. 
GERMANY: Deutsch-Amerikanische Olfelddienst, G.m.b.H. | UNITED STATES: PGAC Development Company 














with 
D + B Two-Zone Pumps 


SIMPLICITY 


means New Efficiency 
.. Top Economy 


Because they’re the simplest, D+B Two- 
Zone Pumps are the easiest to install, 
operate, adjust or repair. Result? Added 
economy and volumetric efficiency. 


Working parts are all retrievable on the 
rod string; tubing stays downhole. You can 
change pump lengths on any model, even 
the two-packer pump with integral cross- 
over. Wireline-retrievable chokes add 
further flexibility and economy. 


With the largest displacement of any two- 
zone pump, D+B extends the life of all 
your pumping equipment. You can shorten 
the stroke to reduce torque on the gear 
box .. or decrease strokes per minute to 
protect rods, unit pumper and prime 
mover .. D+B still delivers more fluid. 


Continental’s 78 strategically-located 
D+B Pump Shops slash your downtime 
with fast, efficient service .. anywhere. 
There’s always a skilled D+B Specialist 
nearby to recommend pumps, supervise 
installation, analyze your problems and 
oversee repairs. 

Get the full story on D+B Pumps for 
multizone applications. Ask your Conti- 
nental-Emsco man, or write for Bulletin 
No. A-355. 





=>, 4 o7 Sh) "4 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 





. Worldwide 














marciad GO 


the newest, longest-wearing hard banding 


a full 

3 inches 
on every 
standard 
application 


Reed is proud to announce the newest, most 
effective method of hard banding tool joints 
This new process, “INARCLAD-60,” is the re 
sult of Reed’s accelerated research program. This 
program entailed several years of research and 
major expenditures for capital equipment. New 
production facilities control the entire process 
from pure tungsten to the INARCLAD-60 


applied on the tool joint 


Reed's research in the laboratory and in the 


field has developed the optimum hard banding 


for more abrasive resistance and therefore longer 
tool joint life. Reed now offers, as standard 
tool joint hard banding, three different applica 
tions of tungsten carbide, each of which cover 


a full three inches on the joint 


For complete details, call your local Reed man 
or write REED ROLLER BIT COMPANY 
P. O. BOX 2119, HOUSTON 1, TEXAS 








this Dowell tool has revolutionized 


well completion, sumulation and workover practices 


Seldom in the history of the oil industry has there 
been a tool as versatile as the one used in Abrasijet*. 
By directing high-velocity streams of abrasive in 
liquid against casing or hole wall, Abrasijet can 
perform many jobs not previously considered prac- 
tical. First and most important, Abrasijet can be 
used to cut slots in casing and formation at low 
cost. By moving the tool during jetting, either verti- 
cal or horizontal slots may be cut to reduce break- 
down pressures and to initiate fractures in the 
direction and plane desired. This use of Abrasijet 
has resulted in excellent gas /oil and water, oil ratios 
as Well as outstanding production increases. 
Second, Abrasijet has been successful in perforat- 
ing wells that could not be perforated using explo- 
sives. Several thicknesses of pipe and cement can 


be penetrated simply by adjusting the jetting time. 


SERVICES FOR THE 


Third, Abrasijet can be used in old wells com- 
pleted in open hole to clean formation faces that 
have become plugged with various soluble and in- 
soluble deposits. Since Abrasijet is mechanical in 
action, a detailed chemical analysis of the plugging 
deposit is not required. 

Finally, there is a special money-saving applica 
tion of Abrasijet. A tool with downward-pointing 
jets can use acid without sand to dissolve set cement 
in casing or tubing. In many cases this is safer and 
less costly than drilling out. 

For detailed information on this versatile serv- 
ice—call Dowell. Dowell services and products are 
offered from more than 150 offices and stations in 
the United States, Canada, Venezuela, Argentina, 
Germany, France and the Sahara area. Dowell, 


Tulsa 1, Oklahoma. -vowece service mark 


OIL INDUSTRY 


DIVISION OF THE DOW CHEMICAL COMPANY 
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15,358 to 15,836 ft.... 


WORLD’S DEEPEST 
FRACTURING JOB PERFORMED 


IN OKLAHOMA 


Record fracturing job at British American Producing Company location in 
Stephens County, Oklahoma, was performed by The Western Company, using 4288 
hydraulic horsepower on the treatment. Well was fractured through perforations 
from 15,358 to 15,836 ft, surpassing depth of previous record fracturing job for 


British American. 


STEPHENS COUNTY, OKLA- 
HOMA is the present site of the 
world’s deepest fracturing job, success- 
fully completed in a British American 
Producing Company well by The West- 
ern Company, oil well servicing com- 
pany. 

The well, Vera D. Hussy 1-X, was 
treated through perforations to a depth 
of 15,836 ft, eclipsing the old record 
which was established in another Brit- 
ish American well in the same field 
earlier in 1960. 

The well is located in the Knox Bro- 
mide field, 12 miles south and 8 miles 
west of Lindsay. Perforations were 
open from 15,358 to 15,836 ft in the 
Bromide formation of Ordovician age. 
Total depth of the well is 15,860 ft. 


Fracture Treatment 
Western fractured the well in an 
8-stage treatment totaling 10,500 gal 
of 15% hydrochloric acid and 80,000 
gal of 5% HC1 and kerosine. 
Average injection rate of the treat- 
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ment during the 2-hr treating period 
was 21 bbl per min at an average pres- 
sure of 6500 psi with fracture injection 
averaging 22 bbl per min. Total treat- 
ing time was 2 hours, with 25 minutes 
devoted to flush and the rest of the 
time to fracturing. Hydraulic horse- 
power used to accomplish the job was 
4288 hp. 

British American wells in the area 
have held the record for deepest frac- 
turing jobs for some time, with three 
of the company’s wells being fractured 
at depths greater than 15,000 ft in the 
past. 


Former Record 

The previous world’s deepest frac- 
ture treatment record was held by Brit- 
ish American’s H. C. Brickel No. 1, 
located in the same field. The job was 
done by Halliburton Company through 
perforations from 15,390 to 15,824 ft 
The treatment consisted of 1785 bbl of 
gelled hydrochloric acid and 640 bbl 
of condensate x*** 


1961 


WORTH 
LOOKING 


Get the facts about — 


WINCHMOBILE 


Before you buy get the facts on light 
weight...low cost...long life Wilson 
Winchmobile with the cross mounted 
engine which saves moving parts and 
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EXPLORATION ACTIVITIES 





CALIFORNIA 


Sacramento Valley Yields 
Two Large Gas Strikes 

Two highly productive gas wells 
were discovered in a week by Occi- 
dental Petroleum Corporation in Cali- 
fornia’s Sacramento Valley. 

First a major new field gas discovery, 
Occidental Sachreiter No. 1 was dis- 
covered in the West Grimes area of 
Colusa County, California. Twenty- 
five ft of sand was drillstem tested in 
the interval between 7652 and 7677 
ft. Gas surfaced within two minutes 
and flowed 11,500,000 cu ft through 
a 42-in. bottom-hole bean with bottom- 
hole pressure at 5000 psi in 70 
minutes. 

Company is drilling ahead to an ex- 
pected total depth of 9000-ft to pros- 
pect for additional zones and has al- 
ready reported additional high-volume 
gas-producing zones. 

Second was a fault block discovery 
on the newly-named South Arbuckle 
Extension Field, also in Colusa County, 
that flowed at a total aggregate rate 
of 16,015,000 cu ft of gas per day in 
drill stem testing. Well is on a 4800- 
acre block leased by the company. 

Three zones were tested for the well, 
Arbuckle Unit U-1, all through a %-in. 
bean. The interval of 6392 to 6422 ft 
was drillstem tested at a flowing rate 
of 11,125,000 cu ft of gas per day, 
with 1050 Ib surface pressure at the 
wellhead. The interval of 5994 to 6014 
ft tested at 2,855,000 cu ft per day, 
and the interval of 5767 to 5801 ft at 
2,035,000 per day. This is higher flow 
than any single test made previously 
at the nearby Arbuckle area. 

Occidental recently completed nine 
wells in this field without a dry hole. 





CUBA 


Drilling Rigs Reported 
Enroute From Russia 

Two heavy Russian drilling rigs are 
reportedly on their way to Cuba to 
assist a drilling program planned by 
Fidel Castro’s government. 

Cuban oil officials were quoted in 
Russian newspapers as saying 14 rigs 
will be in operation in Cuba by the end 
of 1961, including equipment supplied 
by Russia. Alfonso Gutierrez, director 
of the Cuban Petroleum Institute, pre- 
dicted in Moscow the discovery of 
“profitable oil deposits” within the next 
few years. 

Six rigs were reported in operation 
during October by the Cubans, but 
other reports received from Cuba indi- 


B-100 


cate that most of these are probably 
cable tool outfits. 

Crude production is presently down 
to about 300 bbl daily. 


GEORGIA 


Wildcat Duster Plugged 
And Abandoned Near Gardi 

Another attempt to find the first 
commercial quantities of oil and gas in 
Georgia ended in failure when Humble 
Oil and Refining Company plugged 
and abandoned a wildcat duster near 
Gardi in the southeastern sector of the 
state. 

Failure drilled to 4547 ft in low 
grade metamorphic rocks, presumably 
Paleozoic in age. Humble plans to 
continue exploration activities in the 
Southeast Georgia area, however. 

Test well was the ninety-fourth dry 
wildcat drilled in Georgia since 1938. 


GUATEMALA 


Second Dry Hole Plugged 
After Salt Water Blowout 

A second dry hole was plugged and 
abandoned by Continental Oil Com- 
pany and Ohio Oil Company in Guate- 
mala after five months of drilling. No 
commercial oil or gas was encountered. 

Ohio served as operator of the ven- 
ture, known as the San Roman No. 1, 
which blew out while drilling past 
10,000 ft. Well erupted in a shower of 
hot salt water and it was several days 
before the blowout was controlled. 

A third exploratory well is planned 
about 80 miles north of the San Ro- 
man. Spudding date of the La Pita No. 
| depends on the completion of an- 
other jungle airstrip. 

All personnel and equipment must 
be airlifted over dense jungle terrain 
to the drilling site 





LOUISIANA 


Record $26,000 Per Acre 
Paid for 8-Acre Tract 

A $213,500 bonus payment, with 
28% royalty, was made by Tennessee 
Louisiana Oil Company for eight acres 
adjacent to the Charenton field in St. 
Mary Parish. The price of $26,687.50 
per acre was the largest ever paid on 
a per-acre basis at a Louisiana lease 
sale. 

This purchase was part of an 
$8,000,000 lease sale, the first held 
since February. Largest purchase was 
$2,117,000 for a 208S-acre tract of 
South Louisiana marshland near Bay 
Champagne field. 





Shell’s purchase is in the Bay Cham- 
pagne area of Jefferson and Lafourche 
parishes, where several fields are lo- 
cated. Bid carried the standard one- 
sixth royalty. 

Competing for the small tract was 
Tennessee Texan Oil Company, which 
offered a $115,650 cash bonus with 
50% royalty, but the state mineral 
board decided in favor of cash. 

The tract of water-bottom land had 
been leased in the early 1930's and 
two wells were completed on it, but 
these went off production by 1943. 


NEBRASKA 


Exploratory Well Flows 
Oil in Dundy County 

Sunray Mid-Continent has com- 
pleted an exploratory well in Dundy 
County, Nebraska which pumped 203 
bpd of 3l-gravity oil. Production 
flowed from perforated intervals at 
4138 to 4148-ft and 4272 to 4309 ft 
in Lansing-Kansas City lime. Total 
depth was 4510-ft with 5'2-in. casing 
cemented at 4500 ft. 

Well is about 24-miles northwest of 
proven Pennsylvania production in the 
Cahoj field of Rawlins County, Kan- 
sas. Drilled on a Sunray owned 480- 
acre block, discovery well is located 
on a seismic anomaly on the southwest 
limb of the Cambridge arch in the 
northern end of the Hugoton embay- 
ment. 





NETHERLANDS 


Gas Strike Estimated 
At Two Trillion Cu Ft 

Major new gas reserves estimated at 
2 trillion cu ft have been discovered 
in the northern Netherlands by Royal 
Dutch-Shell and Jersey Standard. This 
should prove to be one of the most 
important discoveries ever made in 
western Europe. 

Netherlands Ministry of Economic 
Affairs confirmed reserves of about 2 
trillion cu ft in two separate finds by 
the joint Shell-Jersey operating com- 
pany, N. V. Nederlandse Aardolie Mij 
(NAM). 

One of the wells is Delfzjil 1, across 
the Ems River from Emden, West Ger- 
many. The second is at Slochteren, 
where two successful wildcats have 
been drilled between Groningen and 
the mouth of the Ems River. 

Slochteren gas is apparently obtained 
from excellent reservoir rock in a car- 
boniferous formation called the Lower 
New Red. Field is on a separate struc- 
ture from the Delfzjil find, 25 to 30 
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miles to the east, and the pay is deeper. 
NAM has disclosed no data on indi- 
vidual wells. 

NAM plans to drill more wells in 
the area west of Groningen near the 
village of Grootegast, and further south 
near Diever in Drenthe Province 


NEW MEXICO 


Dual Zone Discovery 
Flows Oil in Lea County 

El Paso Natural Gas Company has 
a new discovery in southeastern New 
Mexico, the No. | Lusk Deep Unit, 
which was drilled in Lea County to 
11,232-ft. 

Well was plugged back to 11,214 ft 
and test yielded 141 bbl of oil through 
7/14-in. choke from Bone Springs pay 
at 8759 to 8777-ft and drilled ahead 
to show for 732 bbl at 11,168 to 
11,193-ft. 





TEXAS 


Mississippian Discovery 
Tests 250 Bbi in 4 Hours 
Gulf Oil Corporation has a Missis- 
sippian discovery in Shackelford 
County, North Texas, with completion 
of the No. 1 Walker-Buckler Trust, in 
section 383 of TE&L Survey, on a 160- 
acre lease 142 miles east of the Gem 
field and seven miles northeast of 
Albany. 
Perforations at 4583 to 4616 ft 
flowed 249.71 bbl of 43-gravity oil in going for a barrel 
four hours through a 28/64-in. choke. 
This gave a calculated daily potential full of answers... 
of 1498 bbl. Total depth is 4755-ft To complete or not to complete . . . and if so, where? Porosity? 
Permeability? Oil in place? Net pay? The round-trip this core 
Offshore Wildcat Attempt barrel will make is the only method of bringing reservoir 
Abandoned at 16,091 Ft material under the cold light of reality—-the only direct 
procedure for providing a factual framework for geological 


Shell Oil Company has abandoned . ‘ 
engineering, and management decisions. 


a wildcat at 16,091-ft on a 5,760 acre 
tract that cost nearly $6,000,000. 

Another attempt will be made, how- 
ever, on a tract owned jointly with 
Mobil Oil Company in Block 236, 
which is about 18 miles northeast of 
the dry hole. 

Findings in the abandoned hole were 
not reported. 

Located in federal Block OCS-288, — 
31 miles south of Galveston, the well >) 


was projected originally to 10,000 ft. 
Core Analysis Brochures are immediately 
available. Please make request on your 
company letterhead and include name of 
magazine in which this ad appears. rY 


Shell is the largest leaseholder in off- 
Index to PE : 1960 | . 


Give it some hard thought for a moment. Consider how much 
more important each exploratory well is today than it was 
several years ago — to the operator and to the investor. Consider 
how little it costs to obtain basic measured data versus the 
applications it has— from discovery to depletion. 


Core Analysis is not a luxury. The absence of it is. 
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Cathodic Protection Anode 

A new form of anode for cathodic pro- 
tection systems using impressed current 
was announced this week by Electro Rust- 
Proofing. Known as PTC-Clad, new anode 
is a composite conductor which combines 
the high current-carrying capacity of cop- 
per, the anodic-passive properties of tan- 


talum, and the non-sacrificial qualities of 
platinum. Because of its wire form and its 
unique combination of electro-chemical 
properties, the anode makes possible the 
use of platinum for anodes, which for- 
merly would have been economically or 
technically impractical. Electro Rust- 
Proofing Corporation. 
Circle number (1) on reply card. 


RESEARCH and EXPERIENCE 


- ISPANG’S 


Answer to /mproved 


DRILLING BITS 


After 65 years in the field, Spang re- 
search engineers are still constantly 
working to improve the performance of 
cable system drilling tools 


This policy of continued research has 
provided Spang Drilling Bits with: 


IMPROVED precision machining of 


the threaded joint. 


LONGER, stronger pin collars. 


TOUGHER, sturdier blade sections. 


GREATER hardenability potential on 
the drilling end giving deeper penetra- 
tion with fewer dressings. 


Put Spang Research Experience to 
work for you—ask for SPANG DRILL- 
ING BITS in heat-treated Molloy 
(molybdenum silicon alloy steel) or 
heat-treated high carbon steel. 


SPANG & COMPANY 
BUTLER, PENNSYLVANIA 


BRANCHES: Bolivar. N. Y., Mt. Pleasant, Mich 
Winfield. Kan., Cisco, Texas 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





Packaged Well Test Unit 

A packaged well test unit, using pneu- 
matic-operating Mani-Flo valves, auto- 
matically diverts fluid streams from wells, 
then separates, measures and records pro- 
duction. Through a weather-proof control 
panel, the unit automatically programs 
any number of wells, in sequence, for 
scheduled test; separates the oil, gas, and 
water; measures oil and water in a liqua- 
meter located in the legs of the monotube 
separator and records the accumulated 
volume of each product on reset counters 
Gas measuring and recording features may 


Beil 
Daas ay 


ey a 


be added to the unit. A strip chart re- 
corder indicates if well is flowing, surg- 
ing, or both; best production hours; proper 
operation of pumping well and accurate 
well performance. Separated products are 
commingled and returned to the produc- 
tion line after test. Any power failure di- 
verts all valves to production and any or 
all wells may be shut-in manually. Na- 
tional Tank Company. 
Circle number (2) on reply card 


Pressure Gage Line 

A complete line of oil field pressure 
gages has been added to Skinner Bros. list 
of products. New gage line will include 
four types available in 49 pressure ranges 
and the four most popular dial sizes, and 
they will be marketed under the S-B-€ 
Gage brand. Types include the Imperial, 
442-in. dial size and pressure ranges up 
to 10,000 psi; the Hydro-King for hy- 
draulic application, made in both 3%-in. 
and 4%-in. dial sizes and pressure ranges 
up to 5000 psi; the Citation produced in 
3% and 4'%-in. dial sizes and pressure 
ranges up to 1000 psi; and the Monitor, 
an economy gage offered in 2, 24%, and 
3% in. dial sizes and in pressure ranges up 
to 1000 psi. Skinner Bros. Company, Inc 

Circle number (3) on reply card. 


Fluid Control Valve 

The Willis Fluid Control Valve was de- 
veloped for the control of fluid to hydrau- 
lically-actuated pumps, including deep- 
well free pumps. A _ replaceable stem 
assembly can be installed for highly ac- 
curate gas control, the manufacturer 
states. Valve incorporates a positive heli- 
cal orifice that remains the same in cross 
sectional area at all flow-volume settings 
Regardless of the setting, there is clear- 
ance for foreign particles. Three common 
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sizes of interchangeable valve stems with 
different cross-sectional areas are avail- 
able to meet various flow control condi- 
tions. The small-capacity stem has a heli- 
cal orifice area of 0.0045 sq in. to pass 
from 10 bpd to 60 bpd of fluid with a 
1350 psi differential. The medium capacity 
stem has a helical orifice area of 0.0135 
Sq in. to pass from 40 bpd to 240 bpd of 
fluid with a 1350 psi differential. The large 
capacity stem has a helical orifice area of 
0.0194 sq in. to pass from 60 bpd to 1800 
bpd of fluid with a 1350 psi differential 
Special capacities are available on request. 
Pressure ratings range from 5000 psi w.p 
to 15,000 psi test. Willis Oil Tool Com- 
pany 


Circle number (4) on reply card 


Sucker-Rod Couplings 
High-strength, stress-relieved couplings 
for sucker rods are available from Na- 
tional Supply. Available in four sucker 
rod sizes—%-in., 34-in., %-in., and 1-in 
—they will be standard on National 
Grades 45, 85, and 92 sucker rods. Threads 


formerly running through the center of 
couplings have been removed to combat 
the danger of premature failure from 
stress concentration at the roots of these 
unsupported threads. Coupling has a 
smooth finish in this central area which 
blends into the last engaged threads to in- 
crease fatigue strength. Yield strength has 
been increased to 115,000 psi and tensile 
strength to 130,000 psi by heat treatment 
National Supply Company 
Circle number (5) on reply card 


Transmitting Data 

A unique digital telemetering system 
that makes possible transmission of inte 
grated data over existing analog telemeter 
channels has been introduced by General 
Electric. It is believed to be the first such 
equipment available that can share an 
existing frequency-type channel, eliminat 
ing the need for additional channel facili- 
ties. A typical application for the device 
which will be sold with either digital dis- 
play or programmed typewriter readouts 

will be to transmit and record kilowatt- 
hour data from electric utility tie-lines and 
substations. In the case of tie-line appli- 
cations, the equipment will handle both 
kwh-in and kwh-out data. General Elec- 
tric Company. 

Circle number (6) on reply card 


10-In. Turbine Meter 


With accuracy better than 0.15%, a 
new 10-in. Rockwell turbine type meter 
indicates the amount of crude or refined 
oil products passing through a 10-in 
pipeline at rates as high as 7000 bbl per 
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PUMP SAND-LADEN OIL WITH A 


If you are pumping a recently-fractured well, or from a formation 
with unusuatly high sand-laden fluid, a Harbison-Fischer 3-Tube 
Rod Pump, because it can handle sand and other entrained solids 
that cause trouble in other pumps, may solve your pumping 

once and for all. 

The pump consists of two concentric, loose-fitting tubes (plunger 
and jacket tube) which telescope over and in a third, stationary tube 
that serves as the pump barrel. Well fluid in the annular spaces 
between the three tubes packs off and compensates for the loose fit. 

This “fluid seal,” the loose-fitting plunger, and a small plunger 
bore combine to produce sandy fluid efficiently ...a high-velocity 
discharge at the bottom of the pump flushes sand into the fluid 
column after shut-down periods and keeps it in suspension; there’s 
no plunger sticking or galling due to sand in the fluid, and no 
plunger wear or strain on the rod string. 

There are other features, too...a no-go ring to position the 
pump in the seating nipple so that sand accumulation is i i 
to sand in the pump, standard-sized A.P.I. balls and seats, and many 
more that make the H-F 3-Tube the Best Pump in the Oil Patch for 
sand, or as an all-round pump. 

If sand is a problem with you, find out the advantages of an 
H-F 3-Tube Rod Pump. Ask your store or one of our 70 field men 
for details, or write us at P. O. Box 2477 in Fort Worth for literature. 
No obligation, of course. 


FORT WORTH 


FOR FURTHER NFORMATION ON 
ADVERTISE PRODL TS. SEE READER SERV 





Sweeten Sour Gas 
More Economically 


With Maloney-Crawford's 
New Sweet-A-Mine Units 


Maloney-Crawford technology has made low-cost, highly efficient 
amine desulfurization a reality with its new Sweet-A-Mine units. Whether 
you have 400 MCF /D or 50 MMCF /D of sour gas, a Sweet-A-Mine will 
give you specification gas . and with virtually no field attendance. 
The diagram above shows a quick payout Sweet-A-Mine unit designed 
for streams up to 4 MMCF /D, having 250 grains H.S or less per hundred 
cubic feet and little CO., and an average inlet gas temperature of about 
80 degrees F. It is compact and requires no water cooling. It absorbs the 
sour gases in a solution of monoethanolamine in water, then regenerates 
the sour amine solution for reuse. A special feature is a reflux condensing 
coil that boosts the efficiency of the regenerating process. 

In light of these advances, re-examine your sour gas problem. Tell 
us your conditions and our engineers will propose a solution. No obliga- 
tion, of course. 


MALONEY: SCRAW FORD 


Tr ~~ A ONS Oe wy ewirn & 


P.O. BOX 659 TULSA, OKLA 


B 104 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


hr. The same unit can range in use from 
crudes to products without any adjust 
ments to suit the change in line liquid. 
Unique design features include a highly 
sensitive rotor metering element weighing 
only 4 Ib, a newly-developed viscosity 
compensator, and a magnetic coupling 
completely sealed from the line product 
In addition, an operating range chart has 
been devised which shows flow rate and 
viscosity conditions under which the 10-in 
Turbo-Meter can be used and still retain 
its accuracy and repeatability which is 
better than one part in 5000. Rockwell 
Manufacturing Co 
Circle number (7) on reply card 


Unique Storage Tank 


A new type tank for storing petroleum 
products, the Cylindroid, has been devel- 
oped by Graver Tank and Marufacturing. 
Tank can be field-erected to correspond to 


size and shape of square or rectangular 
industrial lots. It uses lighter steel, re- 
quires a minimum of shop forming and 
prefabrication and can be erected on the 
site with a small crew and light equip 
ment. Fit-up on the tank is straight-line 
and welding is all down-hand. Graver 
Tank & Manufacturing Company. 


Circle number (8) on reply card 


Sonic-Caliper Log 


Schlumberger has combined its sonic 
log with a caliper log in a tool which per 
forms a single, simultaneously-recorded 
operation. This facilitates interpretation 
Schlumberger Well Surveying Corpora 
tion 

Circle number (9) on reply card 


Screen For Open Piping 


Made of cast aluminum body and stain 
less steel screen, the “Dobber Stopper” can 
be screwed or flanged in place to prevent 
pesky “‘mud dobbers” from building nests 
and clogging open-ended piping. Made for 
all standard size pipe threads in 1-in. to 
8-in., the device fits any make or model 
relief valve, gate, globe or plug valve. Can 
be made up by hand. In addition to pre 
venting bugs and insects from clogging 
open-ended lines and piping, the “Dob 
ber Stopper” also serves as a flame ar 
restor. Hydro-Seal Valve Company 


Circle number (10) on reply card 


Measures Flow, Liquid Level 


A pneumatic transmitting bellows flow 
meter is described as having unusual tem 
perature stability. The modular transmit 
ting units are available in both indicating 
and non-indicating models featuring flap 
per-nozzle pneumatic circuit, pilot valve 
with controlled bleed for stability, and Ni- 
Span C rebalancing capsule, which, be 
cause of its zero thermo-elastic coefficient, 
reduces zero and span shifts to less than 
0.5% per 50 F ambient change. Each 


THE PETROLEUM ENGINEER, January, 196] 





major component of the transmitter can 
be independentiy removed by sliding the 
concentric scale indicator free from the 
fluorescent-tipped pointer. Span, zero and 
linearity can be adjusted without disas- 
sembly. The newly designed transmitter 
provides 2-way overload protection while 
the flow meter itself can take full static 
pressure overload in either direction. 
Brown Instruments Div., Minneapolis- 
Honeywell Regulator Co. 


Circle number (11) on reply card. 


Tubing Tool Joints 


Tool joints for Extreme line tubing, de- 
signed for use in workover, completion, 
and deepening jobs, have become avail- 
able from National Supply. The rotary 
connection is the standard API internal 
flush box and pin, which ensures inter- 
changeability, particularly where subs and 
other API connections are used, and sim- 
plicity, should re-machining become neces- 
sary in field machine shops. Design pro- 
vides a Sealed joint that is shoulder tight, 
similar to drill pipe. Using the joints 
eliminates the time and expense of haul- 
ing a special string of drill pipe to the well 
site, and joints are larger than drift diam- 
eter of conventional tubing. Tubing tool 
joints are made in three sizes for 2%-in., 
2%-in., and 34-in. OD Extreme Line 
Tubing. National Supply Company 

Circle number (12) on reply card. 


O-Ring Sizing Gage 

A relatively light and compact gage for 
quick and easy size identification of 
O-rings from 1-in. ID through 6%-in. ID 
is being offered by Baker Oil Tools. 

An unmarked O-ring can be dropped 
onto the Baker O-Ring Gage and instantly 
identified by reading the size directly from 
the side of the step it fits. 

Gage is made of solid, rigid polyure- 
thane foam for long life and shape reten- 
tion. Baker Oil Tools, Inc 


Circle number (13) on reply card 


Casing Vent Valve 


A valve to vent casing is available for 
pressures from 0 to 100 psi. Adjustable 
pop valve is designed to vent casing, yet to 
retain any desired back pressure within the 
operating range for the operation of en- 
gines or heaters. Body is made of a solid 
block of rolled steel measuring 1.5 by 2.5 
by 3.5-in. Ball and seat, size 1.5-in. API 
are replaceable. Valve has a one-in. inlet 
and outlet and a %4-in. hole for gage. 
Baird Manufacturing Company. 

Circle number (14) on reply card. 


Winterized Production Units 


rhree winterized production units have 
been developed by Maloney-Crawford. 
Units are called Bun-in-the-Oven, Tropi- 
Gas and Tri-Treat. First unit contains a 
separator submerged in heater. Separator 
unit is controlled directly by heater, as- 
suring a safe, static operating temperature. 
In the second unit a steam generator fur- 
nishes heat through a coil to liquid section 
of separator. It also serves as an indirect 
heater to warm all or any portion of total 
incoming stream. Third unit is a complete 
cold-weather heater, treater, and two- 
stage separator package. A fire-tube in 
low-pressure separator-treater provides di- 
rect heat to the second state and indirect 
heat to inlet stream. Maloney-Crawford 
Tank and Manufacturing Company. 


Circle number (15) on reply card. 
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Seal Ring Assembly 

A seal ring assembly that seals off large 
differential pressures is avail.ble from 
Bowen-Itco. This “O” ring assembly has 
been used in hundreds of applications, 
some of which required sealing off differ- 
ential pressures greater than 50,000 psi. 
It can be supplied for all ranges of “O” 
rings in diameters ranging from less than 
¥4-In. to many many ft. Applications of 
assembly include sealing head of a 10,000 
psi pressure vessel in laboratory at South- 
west Research Institute. The 30-in. diam- 
eter of vessel expands 1/16-in. from 0 to 
10,000 psi. The seal assembly's non-extru- 
sion ring takes up this expansion and pre- 
vents extrusion of the “O” ring. Another 
application is in hydraulic cylinders that 
lift and level huge offshore drilling plat- 
forms. Bowen-lItco, Inc. 

Circle number (16) on reply card. 


Air, Gas Drying Unit 

Dehydrating unit incorporating a Rock 
well-Nordstrom four-way lubricated plug 
valve provides continuous moisture re- 
moval from compressed air and other 
compressed gases. Unit can be used in 
automated pneumatic control systems, 
producing and purifying gas. Continuous 
moisture removal feature of units uses 
twin chambers, each charged with a fixed 
bed of dissiccant. While one chamber is 
being used for drying, the saturated desic 
cant in the other is being reactivated. The 
process is then automatically reversed by 
an electric-pneumatic operator, activated 
by a timer. Rockwell Manufacturing Com 
pany. 

Circle number (17) on reply card 


CALL “UNISCO” FOR THE BEST 
IN DRILL PIPE INSPECTION 


Hye) 59 


This new UNISCO Electronic Inspection Unit has 
been made possible by new advances in electronics. This 
electromagnetic induction method finds and prints a 
permanent record disclosing fatigue cracks, corrosion 
pitting, or outside and inside surface defects which may 
cause drill pipe failure. 


The unique design of the electronic circuits are such 
that the operator is signaled the moment any phase is 
not operating perfectly. No more dry runs. No more 
reruns. No more overlooked defects! Trailer mounted, 
this unit can be used in yards, the field, or easily trans- 
ported to marsh or water locations. 


No other method or type of unit does as thorough 


an inspection. 


UNIVERSAL INSPECTION & SERVICE CO. 


A Division of 


ATLAS BRADFORD COMPANY 
Houston PA 9-9250, New Iberia EM 4-8666, Odessa EM 6-824]! 


FOR FURTHER INFORMATION ON 
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Oil and Gas Separator 
With Indirect-Heater 

Sauder Econo-Pak gas condensate pro- 
duction unit combines an indirect heater 
with an oil and gas separator for fully- 
winterized operation. A multi-colored 
brochure shows operation schematically 
using color-coding to portray flow of 
liquids. All instruments, controls and 
critical piping are inside a heated, insu- 
lated enclosure for unattended, continual 
operation under varying conditions. Unit 
is skid-mounted and furnished with all 
outlet piping to the ground level for quick 
installation with only four field connec- 


tions. Brochure describes unique design 

features in detail and gives operating 

specifications. Sauder Tank Company, Inc 
Circle number (18) on reply card. 


Cement Slurry Design 

Design of oil well cement slurries is 
described in a newly-published technical 
bulletin. All commonly-used cement slur- 
ries are compared on the basis of weight, 
volume, cost, thickening time and strength. 
Also included in the bulletin is a wealth 
of reference material. BJ Service, Inc. 

Circle number (19) on reply card. 


ECONOMY @ SERVICE @ SAFETY 


There’s no danger of over-buying when you 
specify W. C. Norris Well Head Equipment, 


for the Norris line is a complete line . . . 


with a 


wide range of tubing and casing heads engi- 
neered to meet your actual needs. Norris heads 


offer you high selectivity . . . 


true economy... 


without sacrificing design, service or safety. 
You can buy with confidence when you buy 
Norris. Write for prices and complete literature 


today! 


BUY FROM YOUR NORRIS DISTRIBUTOR 


W. C. NORRIS DIVISION 


P.O. BOX 1739 


FOR FURTHER 


CORPORATION 
TULSA, OKLA. 


BRANCHES: Great Bend, Hous- 
ton, Kilgore, 


Odessa, Wichita 
Falls, Salem, Casper, Farmington 


NFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARC 





Single Shaft Gas Turbine 


Bulletin 198, issued by Clark Bros., one 
of the Dresser Industries, describes com- 
pany’s recently-introduced 9000 hp Single 
Shaft Gas Turbine. Primary design con- 
siderations and major components are 
described. Pictures, illustrations and dia- 
grams highlight important features such 
as the compact turbine rotor supported in 
two journal bearings, multi-stage axial 
compressor, three-stage turbine, special 
cooling of turbine discs and blade roots, 
single combustion chamber with two 
parallel burners, highly accessible, split- 
shell bearings, and labyrinth-type seals of 
honeycomb construction. Both liquid and 
gaseous fuel systems are detailed, along 
with descriptions of the controls, protec- 
tive devices, and lubricating system. Clark 
Bros. Company. 

Circle number (20) on reply card. 


Meters and Valves 


FLOCO brochure describes positive- 
displacement rotary-type meter, which is 
designed to meter rough fluids accurately 
with a minimum of attention and mainte- 
nance. Meters are designed specifically for 
metering salt water or sour crude oil con- 
taining abrasive sediments. They are de- 
signed in capacities to 300 bpd, maximum 
pressures to 5000 Ib, maximum operating 
temperatures, 250 F. Flow Equipment 
Company. 

Circle number (21) on reply card. 


Valve Lubricant Gun 

A lightweight, portable air-operated 
lubricating gun for large-scale valve lub- 
rication is described in a six-page, three- 
color bulletin issued by Rockwell. Weigh- 
ing 53 lb, complete with accessories, the 
gun has a 100 to 1 pressure ratio and 
double-action piston. Operating instruc- 
tions, care, and maintenance are illustrated 
by a series of cutaway views of the Hypre- 
gun. Bulletin also includes a parts list 
Rockwell Manufacturing Company. 

Circle number (22) on reply card. 


Gate, Plate Control Valves 
Eight-page catalog J170-1 contains 
complete engineering information on 
OPW-Jordan’s Sliding Gate and Plate 
Control Valves. Valves are available in 
sizes up to 6-in., and catalog gives appli- 
cations, operating features and character 
istics, materials of construction, pressure 
and temperature limitations, photos and 
cut-sections, flow curve, sizing charts and 
sample specifications. It also explains the 
operation of the patented sliding gate and 
plate seats. OPW-Jordan Corporation. 
Circle number (23) on reply card. 


Installing Pistons 

National’s Fluid End Tip Sheet No. 4 
tells the proper way to install Super Dual 
Seal Pistons into the liners for the greatest 
service life in new liners as well as a good 
pressure seal in worn liners. National 
Supply Company. 

Circle number (24) on reply card 


Pipe Fitters Manual 

Information expected to be at the finge 
tips of modern pipe fitters and pipe weld- 
ers is concentrated into the Pipe Fitters 
Manual, a comprehensive 72-page hand- 
book available from Tube Turns. Text, 
tables, and illustrations in the pocket-size 
field manual give important mathemati- 
cal, physical, chemical and metallurgical 
data with related design, layout, and 
mechanical information. Subjects covered 
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WORLD’S 
DEEPEST 

OPEN HOLE 
SUCCESSFUL TEST 








RUN FOR THE GRANDE 


by HALLIBURTON 


Russell Holman, Operations Manager for The Grande Corporation, not only had an 
18,008 ft. open hole to test — it had also been whipstocked to a deviation of 36° 


from vertical. This, then, was his problem. . 


solve it. 


DESIGNING THE STRING 


Mr. Holman, working with Halliburton 
Division Engineer, Bill Hinchliffe, and 
Tester, Erie Miller, designed a testing 
string composed of the following: 


* 3%” A.P.|. Full Hole Handling Sub 
and Choke Assembly 


5” Dual Closed-In-Pressure Valve 

5” Hydro-Spring Tester 

Two BT Gauges in AP Running Cases 
Jars 

VR Safety Joint 


#2 Expanding Shoe Wall Packer 
Assembly with 5%” O.D. 15” long 
90 durometer Packer 


198’ of 4%” Flush Joint Perforated 
Anchor 


PLANNING PAYS OFF 


Probably the most difficult part of run- 


ning this test was the task assigned to 


. and he called Halliburton to help him 


the Packer. Mr. Holman's decision to use 
a Halliburton Expanding Shoe Wail 
Packer proved to be a good one. The 
hydrostatic mud pressure above the 
Packer was 12,354 psi. The packer not 
only supported this extreme load suc- 
cessfully — but it wasn't even slightly 
damaged in doing so. 

Another interesting aspect of this job 
was the ability to rotate 17,810 ft. of 
3%” drill pipe in the 36 


hole to operate the Closed-in-Pressure 


off vertical 


Valve — which operated flawlessly. 


RESULTS OF THE TEST 


The successful testing of the potential 
productivity of the Oil Creek Formation 
in the 17,810-18,008 ft. interval mate- 
rially assisted The Grande Corporation 
in determining post-drilling planning for 
their Harshbarger No. 1 in Grayson 


County, Texas. 


EXPANDING 
WALL PAC 


The new record for 4 
test was set by Hallib 
Grande Corporation 
Texas. 


SHOE 
KER 





successful open hole 
rion on an 18,008 ft. 
ll in Grayson County, 


Experience counts .. 
sixteen years with H 
He is shown here with 
tion's Superintendent 
specting the 15” E 
Packer used in moki 


ond Erie Miller has 
piliburton as a Tester. 
The Grande Corpora- 
Mr. H. B. Eppler, in- 
kpanding Shoe Wall 
g the record test. 





TESTING SERVICES 


Halliburton 


COMPANY . DUNCAN. OKLAHOMA 


Chart recorded by Halliburton BT Gauge 
with C.I.P. Valve in the record test, 

FOR FURTHER INFORMATION ON 

ADVERTISED PRODUCTS. SEE READER SERVICE CARI B-107 
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ANIF-NMAXIN 


~~ Talalejeialei-i— 


A COMPACT, NEW EVAPORATOR 


THAT USES ENGINE JACKET 


WATER AS ITS HEAT SOURCE 


AQUAVAP 


HEAT RECOVERY EVAPORATOR 


e A COMPLETE PACKAGED UNIT 
e SIMPLE TO OPERATE 

e INEXPENSIVE TO MAINTAIN 

e LOW INITIAL COST 


¢ IDEAL OFFSHORE OR ON LAND 


@ FRESH WATER FROM SALT 
OR BRACKISH WATER 


@ 5 MODELS WITH CAPACITIES OF 
150 GPD TO 12,500 GPD 


This new line of AFM-Maxim Evaporators make fresh water 
available for large or small drilling operations in any location 
where any type of raw water, salt or brackish, is available. Using 
engine jacket water or any other hot water source, Aquavap’s 
operation is fuel free. Units are available for use with engines 
from 30 HP up. As approximately 5 gallons per day can be pro- 
duced per unit of horsepower, such a plant could provide 150 
GPD of fresh water. Aquavaps are extremely compact. Units, for 
example, producing as much as 1000 GPD are less than 4 feet 
high and laterally take only about 2 x 4 feet of floor space. 
Such a unit would weigh approximately 700 lbs. Other types of 
AMF-Maxim Evaporators are available with capacities ranging 
from 150 GPD to more than 1,000,000 gallons per day. For 
further information write AMF-Maxim Evaporator Division at 
the address below. 


Sales and Engineering Representatives throughout the nation. 


MAXIM EVAPORATOR DIVISION 


AMERICAN MACHINE & FOUNDRY COMPANY 
6 MILL LANE, WATERFORD, CONN. 


B-108 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





include characteristics of welded and 
thread piping; basic mathematical formu- 
las and conversion factors; dimensions of 
welding fittings and flanges and commer- 
cial pipe sizes; electrode data and practi- 
cal tips on welding and properties of pipe, 
metals and fluids. Illustrations show meth- 
ods of pipe alignment, types of pipe 
hangers and commonly-used drafting sym- 
bols for arc and gas welding and for pipe 
fittings. Tube Turns Division of Cheme- 
tron Corporation. 
Circle number (25) on reply card. 


Oil Well Chemicals 


Brochures from Dowell describe three 
oil well treating chemicals. FLAC, a fluid 
loss additive for cement, is used to prevent 
premature dehydration of slurry to give 
reliable thickening time in squeeze 
cementing and maximum fill-up in casing 
cementing. Foaming agents described are 
G2 and G4, liquids, G5, a solid, and GS, 
a water-soluble stick. They generate foam 
when natural gas or air is passed through 
a solution containing them. A development 
bulletin on Heviwater describes it as a 
form of completion or packer brine which 
is pre-mixed to save rig time. Dowell 
Division. 

Circle number (26) on reply card. 


Drop-Forged Steel Flanges 


Harrisburg Steel has released their new- 
est catalog of drop-forged steel flanges, 
and it contains specifications for 150-Ib to 
1500-lb drop-forged steel flanges and 
welding neck flanges. Complete charts re- 
late pertinent dimensions such as pipe 
size, hub diameter, size and number of 
bolts, etc. Also included is complete infor- 
mation on typical flange facings and drill- 
ing templates. Harrisburg Steel Company 

Circle number (27) on reply card 


Alloy Chain Slings, 
Steel Tubing Weights 


A 16-page illustrated brochure giving 
specifications and working load limits for 
company’s line of alloy chain slings, rings, 
links and hooks has been issued by Jones 
& Laughlin. It also presents the design 
advantages of JALLINK, the company’s 
alloy chain connector link. Another 
brochure describes weight computations 
for welded steel tubing. Tables in the 16- 
page brochure give dimensions and weight 
per ft for round mechanical tubing up to 
10-in. square and rectangular tubing up 
to 5-in., and pressure tubing up to 5-in 
A full-page table gives decimal equivalents 
for fractional parts of a pipe ft. Another 
presents diameters and weights for pipe 
sizes (plain ends). Jones & Laughlin Steel 
Corporation. 

Circle number (28) on reply card. 


Rotary Drilling Hose 

Rotary drilling and oil marketing hoses 
are described in an eight-page, two-color, 
illustrated brochure. Details on “Long 
Life” A hose, with test pressure of 5000- 
lb in sizes 2-in., 242-in., 3-in., and 3%4-in.; 
“Long Life” B hose, 4000-Ib test pressure, 
2%-in.; and “Spartan” A, 3000-lb, 2-in 
hose are given. Goodall Rubber Company 

Circle number (29) on reply card. 


Casing Hangers, Heads 

McEvoy has available an eight-page 
brochure on their “controlled friction” 
casing hangers and casing heads. Brochure 
defines principle of operation, and in- 
cludes graphic illustrations, specifications 
and performance curves. McEvoy Com 
pany. 

Circle number (30) on reply card 
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RUNNING TOUR with MEN in the INDUSTRY 





> W. H. Helmerich, 
chairman of the 
board of directors of 
Helmerich & Payne, 
Inc., was succeeded 
as president of the 
company by Walter 
H. Helmerich, II, 
former executive vice 
president. This is the 
first change to take 
. place in the presi- 
W. H. Helmerich dency of the com- 
pany in its 40 year history. 

> Dr. John J. Stanko has been named 
vice president of asphalt and fuels for 
Douglas Oil Company of California and 
general manager of the United Asphalt 
Company. 


J. J. Stanko Curtis Park 
> Curtis Park has been appointed assis- 
tant manager of the land department of 
Lone Star Gas Company and Lone Star 
Gas Producing Company. He will con- 
tinue to supervise and control the acquis- 
tion of all oil and gas leases for the 


producing company. 


> The Ryder Scott Company Petroleum 
Engineers and Ryder Scott Management 
Company of Wichita Falls announced the 
opening of a branch office in Midland, 
Texas, with William E. Fickert in charge. 


W. E. Fickert J. O. Rundle 


> John O. Rundle has been appointed 
Drilling Advisor for the Gulf Oil Corpora- 
tion. He will be available to the explora- 
tion and production departments of the 
company and its subsidiaries, for counsel 
and assistance on drilling matters on a 
world-wide basis. 


> A. W. Lang, Jr., is the new district pro- 
duction superintendent for Tennessee Gas 
and Oil Company in Hobbs, New Mexico. 
Tennessee has also announced the trans- 
fer of H. W. Swan, production foreman, 
from Hobbs to Shreveport, Louisiana, re- 
placing M. H. Dunehoo who has been 
transferred to Lafayette, Louisiana. 


> R. G. Parker has been appointed pro- 
duction manager for Continental Oil Com- 
pany’s southwestern region, with head- 
quarters in Fort Worth. He succeeds 
Hugh L. Johnston, who has retired. 








recovery of crude oil. 


Date Issued Patent Number 
July 15, 1958 
March 3, 1959 


March 3, 1959 
March 3, 1959 


March 3, 1959 


451 Beacon Building 





ORCO PROCESS 


AVAILABLE FOR LICENSE 


The ORCO PROCESSES comprise the treatment of hydrocarbon reser- 
voirs with controlled amounts and concentrations of carbon dioxide or 
admixtures thereof. 


These processes are generaliy used in connection with the secondary 


The following United States patents, all issued to and exclusively owned 
by Oil Recovery Corporation, relate to the ORCO PROCESSES: 


2,843,256 Methane and Carbon Dioxide Solutions in Hydrocarbons 
2,875,830 Method of Recovery of Oil by Injection of Hydrocarbon 
Solution of Carbon Dioxide into Oil Structure 
2,875,831 Dissemination of Wetting Agents in Subterranean Hydro 
carbon-Bearing Formations 

2,875,832 Gaseous Hydrocarbon and Carbon Dioxide Solutions in 
Hydrocarbons 

2,875,833 Process of Recovering Oil from Oil Fields Involving the 
Use of Critically Carbonated Water 

December 13,1960 2,964,109 Method of Eliminating Water Resistant Coating from 

Bore of Injection Wells 


LICENSES UNDER THESE PATENTS ARE AVAILABLE FOR 
USE ON SUITABLE SECONDARY RECOVERY PROPERTIES 


OIL RECOVERY CORPORATION 


Tulsa 3, Oklahoma 
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it COSTS 
YOU LESS 
THAT WAY 


' MARTIN RUBBER & 
DUCK RINGS give excellent 
life in dirty abrasive fluids 
. high or low gravity 
much or little water , 
shallow or deep wells. They 
last for years in the easier 
pumping wells. Replacement 
rings cost comparatively little 


t MARTIN PLUNGER BOD 
IES, precision grooved, drilled 
and threaded (no underneath 
fluid passage), usually last for 
years. Tube or barrel costs are 
often cut in half 


’ The replaceable SYNTHET 
IC RUBBER GUIDES in MAR 
TIN CAGES last longer than 
any metal, and the cushioning 
of the ball increases your ball 
& seat life. Results are often 
truly amazing. (Patent No 
2,591,174) 


Write for our new catalog 
or see it in the Composite 
(24th Edition). All prod 
ucts sold thru supply com 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS SEE READER GERVICE CARO 





hookups are required by operators 
drilling in the same areas. This situ- 
ation is getting worse, with more 
companies insisting on heavier, highly- 
individualized blowout preventers 
hook-up in a special way. 

One of the most disturbing contract 
trends today concerns hold harmless 
clauses and waiver of subrogation 
claims. Thus contractors become the 
insuror of all exploratory and develop- 
ment phases, requiring commercial in- 
surance. Ihis includes third-party serv- 

. P ices which remain under supervision 
AAODC Leader Says Relationship Between of the operator. 
Operators and Contractors Changed Since there are unknowns that nei- 
ther the contractor or operator can 
The traditional free-and-easy rela- by the operator. Here were his main anticipate in drilling a well, escape 
tionship between operator and contrac- recommendations: clauses have become a part of most 
tor has all but disappeared as a result Quit requesting an excessive number drilling contracts to cover these con- 
of tight financial conditions in the pe- of bids—producers can probably get ditions. Ordinarily in the Gulf Coast 
troleum industry, Warren L. Baker, as good a price from five or six bid- area, abnormal pressures are described 
executive secretary of the American ders as from a larger number, and bids as conditions which require mud weight 
Association of Oilwell Drilling Con- cost to prepare. Provide contractors in excess of 12.5 Ib. Recently, contracts 
tractors, told the Petroleum Engineers geological and reservoir information; have been bid on a footage basis which 
Club of Dallas recently. specify a proposed mud program; type provide for mud weights up to 14 Ib 
Baker pointed out that because of and kind of special tools, hook-ups or per gal. Thus the contractor assumes 
the unique and unusual conditions en- equipment; and the coring program, greater risk. Should this continue, every 
countered in drilling oil wells through logging program, crooked hole possi- bid would have to include compensa- 
the years an informal way of doing bilities, and other possible trouble tion for this element of risk. 
business | had developed based on zones. Many producers are demanding 
cooperation between contractor and Other factors include bridge load higher-pressure pumps and _ greater 
customer. This provided for the unex- limitations, low viaducts, and availa- horsepower rigs to an excess that goes 
pected expenses that continually crop bility of water. beyond practical limits. Adequate 
up in drilling wells. An increasing number of reimburs- pump pressure is a necessary prereq- 
Today, however, the formal contract able third-party charges has reached uisite to fast penetration in some 
prepared by the producer's legal staff serious proportions and constitutes an- areas, but it easily can be carried to 
and scrutinized by their auditing de- other heavy financial burden. Slow such an extreme that penetration rates 
partment has become the rule rathe payments aggravate the situation, but do not improve sufficiently to compen- 
than the exception. Baker predicted contractors can help this by checking sate for the enlarged investments and 
more formal relationships in the future, invoices with the operator’s field men higher operating costs. 
He called for cooperation in saving to iron out any questions before they 
the contractor unnecessary expense, arise. 
which in turn eventually must be borne Wide variety of blowout preventer 


In rig equipment inventories, pru- 
dent operators should check the rig of 
each bidder closely and particularly be 
sure that the rig is well-balanced. 

Operators should be uniform in ask- 
ing for special equipment, thus putting 
bidders on a comparable basis. 

Oc). 24 Oct. 31 Nov. 7 Nov. 16 Too frequently the suggestions of 

Alabama New Mexico 88 97 100 108 : . 
Aleska - - New Yerk ; ) > ) contractors are not sought by oper- 
papenens : : Se Sane ] . & ators, and sometimes they are resented. 
9 8 Contractors usually have had more ex- 
~~ peed . Pe _ perience in drilling any given area plus 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oil Well Drilling Contractors by Hughes Tool Company. 


| 
alifornia—Land 7 ) Oklahoma 5 16 
Calif.—Total Pennsylvania ) 10 . 
olorado South Dakota the advantage of working for a number 


Florida—Land Tennessee _— 
lorida—Offshore S. Tex. & Gulf ¢ of different operators. They become 


—— mye Py P exposed to certain practices that have 
156141 5 proved successful and unsuccessful. 
ow: L N ap Oiighore ye al V ~ 2 If contractor’s suggestions violate 
entucky om 6 Se Ngee the contract, but will improve drilling 
uth Louisiana — » om , a on conditions, there is no reason not to 


> 
orth Louisiana a7 3 2 33 East Texas 
West Central Texas 151 167 
land Watt West Texas 112 110 25 3 permit the change. 
Land , t Total 572 569 650 


28 There are many areas where a good 
g relationship and good understanding 


‘ n 
, West Virginiz 1 + 
fissinsipps 5 : Weals 68 67 between contractors can benefit both, 


Aissour 1 Total—l Ss 1692 1703 2 ak 2 saat 
oeeemn cantina. ia ts ie ta Baker concluded in pointing out these 
ebraska ) Eastern Canada l l 0 . s “ . 
noe Grand Total 1742 1846 1871 1963 areas of contention. “A reasonable ap 

' y | ' = proach to these problems can usually 


an. Feb. Mar. Apr. May. Jun. July Aug Sept. Oct Nov. Dec work out a mutually satisfactory solu- 


== TOTAL 1959 ACTIVITY mm TOTAL ISGO ACTIVITY tion” he said. 


A~ 


Ariwet 


Land 
S. Tex. & Gulf € 


x 


put 
uth 


rae vers 
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ROTATING BLOWOUT PREVENTER 





— eee 


Air-Drilling 
NEW DEPTH RECORD For 
Holes Set at 18.500 FEET! 


increased substantially rest 
air drilling as compere 
fluid drilling. However, - 
ns in formations at the 





Average Penetration Rate: 
with fluid, 49 it. per day 
- with air, 153 ft. pet day 


A West Texas well, bot- 
tomed at 18,500 feet, ex- 
ceeded by some 2,580 feet 


the former record — 
established by alr 9 a 
equipment. Inasmuc ab 
the top portion of the — 
was drilled with conve / 
tional fluid circulation, an ; 
the lower portion a 
drilled with air circulatio M 
some peng compar! 
are aval abie. 
a example, the data 
shows that both the ot 
tration rate and the bit lite 


- 2<e 
different depths make pons 
figures interesting but n¢ 
directly comparable es 
During air drilling. ra! 
tinuous pressure —— 
was maintained with a .— 4 
fer Rotating Blowout” a 
venter. Rig report yan 
“No pressure control we 
lems were encounte “ . 
while this equipment wa 


in use: 


Average Bit Life: 
_with fluid. 68 ft. pet bit. 
: with air, 672 ft. per bit. 
Run: 
__ with fluid, 265 ft " 
** ith air, 1,051 ft. 


. used 
; The insert type bits 
a i bout 5 times 

for air drilling cost ab a 

” pits. 
entional r* 

ee a 70 times the foot 


» it 
averaged abou approximately 


age. Net difference. 
2 to 1!) 





Available in two types... 
Type 50 for drilling through 10%” 
casing or larger 


Type 51 for slim-hole drilling, 
drilling-in, production and 
re-work operations. 


Type 50 


- 


There is no other pressure control equipment available 


that will handle the range or type of applications that are 
routine for The Shaffer Combination Rotating Blowout Pre- 


venter and Stripper. 


- Here’s a unit that automatically maintains continuous pres- 
sure seal around the drill string as long as the string is in the 
hole. No special drill string equipment is needed! 


. The Stripper Rubber expands and contracts automatically to 
seal around the varying diameters of pipe, couplings, tool 
joints and drill collars as they pass through the unit! 


, The Stripper Rubber also adjusts automatically to fit the 
varying shapes of different drill string elements—square, 
hexagon or octagon kellys as well as cylindrical or out-of- 
round shapes of pipe, couplings, tool joints and drill collars! 


> The seal remains pressure-tight whether the drill string is 
stationary, is being rotated, or is being raised or lowered! 


* The steel-reinforced Stripper Rubber is so designed that the 


higher the pressure the tighter the seal. Varying pressures 
are compensated for automatically! 


Shaffer Bulletin #1003 contains complete information on 
this unique blowout preventer. Your nearest Shaffer 


representative will gladly supply complete details. 
Or write direct! 


The Shaffer Rotating Blowout Preventer 
is ideal for regular drilling . .. for drilling 
under pressure ... for drilling with reverse 
circulation . .. and for drilling with air 

or gas instead of mud. 


3 [ee 


ofr OL TOO! 
LEADERSHIP 


avervt 
Fatih 93a 


, 
<, 9833 





FOR SECONDARY 
RECOVERY WATER 
FLOODING... 


= REDA lowers costs and 
i, INCREASES PROFITS! 





» Y» HERE’S HOW: 
ZG 


e Large water volume ob- | 
tained from smaller size 
well casings reducing | 
number of supply wells | 
necessary 

Flexibility of Reda Pumps 
in meeting changing 
water requirements com- 
mon to most waterflood- 
ing projects 

Easier, less expensive 
installation and lower 
maintenance costs 

Low operating costs and 
long operating life of 
Reda equipment 

Corrosion resistance of 
Reda pumps is superior 
to any other pumping 
unit used in supply wells 


Reda Submergible Pumps 
are a major tactor in the 
success of waterflooding and 
pressure maintenance oper- 
ations. They are being used 
in major floods with very 
successful results of in- 
creased production and 
lowered costs. 


Write for complete informa- 
tion today! Reda engineers 
will be pleased to call and 
assist in planning operations. 


" SIGN OF 
_ QUALITY . . 


~ \eunes 7 


PUMP COMPANY 
BARTLESVILLE, OKLA. 
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Two Drilling Records Set 
For Depth In Canada 

Two new Canadian drilling records, 
one for total depth and the other for 
open hole, were established by Com- 
monwealth Drilling Company, Ltd., in 
drilling near Natal, British Columbia, 
for Standard Oil of California. 

Completed at a total depth of 16,- 
540 ft, the well exceeded the previous 
record for depth of hole. Below the 
1068 ft of surface casing, the contrac- 
tor left 15,472 ft of open hole, making 
another new record. 

Known as Fording Mountain No. 
D6IL, the well is about 2000 ft up that 
mountain. 

Air drilling was used to 3919 ft and 
conventional drilling for the remaining 
depth. A 9-in. hole was drilled below 
the surface casing, with no interme- 
diate string. 

Five-inch Grade E drill pipe was 
used to about 14,000 ft. Then the 
string was changed to include 10,750 ft 
of 4%-in. Grade E with the balance of 
5 in. Near completion depths, round 
trips were made in about nine hours. 

“Red” Berean served as toolpusher 


AAODC Holds Mid-year Meet 
Mid-year meeting of the Rotary 
Drilling and Training Committee of 
the American Association of Oilwell 
Drilling Contractors will be held Janu- 
ary 12-13 in Dallas. Committees which 
will report to members attending and 
their chairmen are weight—speed— 
penetration, Jack Knowlton, Martin- 
Decker Company; crooked-holes, Stan- 
ley Moore, Drilco Oil Tools; slim- 
holes, Jim Arnold, Woolf & Magee, 
Inc.; education and training, George 
Walters, Great Western Drilling Com- 
pany; high-tensile drill pipe, Marvin 


Drilling in New Zealand, Mangaone No. | 
well near Nuhaka in the North Island is part 
of a program undertaken by BP Shell and 
Todd Petroleum Development Ltd. 


- photo courtesy National Supply Company 


and Al Howes as superintendent for 
Commonwealth. William Booth, vice 
president, was drilling engineer. 

Supervisors for Standard were John 
Zedde, development engineer; Paul 
Silvers, well engineer; Don Mahura, 
district engineer; and John Fleming, 
foreman. 


Parker, Great Western Drilling Com- 
pany, and tool pushers manual, B. E 
Groenewold, Midland Exploration 
Company, A report will also be pre- 
sented on air and gas drilling. 


University of Oklahoma 
Sets Advanced Drilling Course 
The School of Petroleum Engineer- 
ing of the University of Oklahoma has 
announced an advanced drilling prac- 
tices course for engineers to be held 
in Norman from February 20 to March 
11, 1961. Course includes studies of 
drilling fluids, penetration rate, fluid 
hydraulics, cementing practices, and 
drilling economics. An engineering de- 
gree or equivalent is required for ad- 
mission and 3 hours graduate credit 
will be received by participants upon 
proper completion of the course. 


a — 
SECONDARY RECOVERY 
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OUTSTANDING ALUMNUS AWARD was presented by 
Petroleum Engineer's Club of University of Oklahoma to 
Wayne E. Glenn, second from left, general manager of 
production department for Continental Oil Company of 


Over 1100 field installations 


.. less than 2% maintenance! 








* Smooth gripping members hydraulically 
actuated 
No slips to replace 
Completely automatic 
Calibrated holding power 
No bleeder valve required 
Large by-pass area 
O-ring fluid seal 
Simple construction, minimum 
maintenance 
Installed above pump; automatically 
“sets,” holding tubing in natural tension 
No drag on casing going in hole or coming 
out unless tubing is pulled “wet” 


* Can safely be installed in perforated pipe 


Complete range of sizes for 44%," to 11%" 
API Casing. Write for compiete information. 


McGAFFEY-TAYLOR CORP. 


2877 Cherry Ave 


Houston. Representing the university at the recent Norman, 
Oklahoma presentation were, left to right, Wilbur F. Cloud, 
professor of petroleum engineering; Wink Kopczynski, 
president of Petroleum Engineers Club; and Dr. William 
H. Carson, dean of the College of Engineering. Glenn is 
president-elect of the Society of Petroleum Engineers and 
was cited in this first alumnae award for outstanding achieve- 
ments in the oil industry and for his work in the society. 


Long Beach, California 
Available from Eastman Oil Well Survey Company 
or your favorite supply store 


20 hrs. & 800 miles LATER... 


COACMLATOHL ALGAMNER/ 


Over the rig noise—"’SHUT ‘ER DOWN!” Circulation lost at 12,400 feet. 
A rush for the phone warehouse doors sliding back in Tulso . the big 
Montello Diamond T hits the road with 35,000 Ibs. of PHENO-SEAL. Order 
received, processed, loaded, and delivered to location in 20 hours. Mister, 
THAT'S service!! 

Montello’s private truck fleet provides emergency delivery AND keeps major 
and local mud service warehouses “well supplied.” Your PHENO-SEAL 
representative will give you the story on availability. Having engineered 
the mud on hundreds of wells himself—he’s on YOUR side. 
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You will find PHENO-SEAL oveil- 
able through the nation-wide ware- 
housing facilities of all progressive 
mud service companies. 


INC 


MONTELLO, 
Bex 5334 Tulsa, 


Sales 


Pheno-Seal Sales Co. 
McAllen, Texas MU 6-3943 
Lafayette. La CE 5-6945 


Representatives- 

Circulation, Inc 
Borger, Texas 
Pampa, Texas 


BR 4.3033 
MO 4-2671 
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SUPPLIERS’ 


PARADE 





Appointments and Promotions 


Camco, Inc. — John R. Feeser, assist- 
ant to the director of North American 
sales. 


Colorado Fuel & Iron — Les Hanes, 
tubular goods products manager, replac- 
ing Russ Metzger. 


Continental-Emsco Company — Joe T. 
Gailus, manager of non ferrous pipe sales; 
Leslie D. Murphy, manager-tubular ad- 
ministration department. 


Hughes Tool Company — F. T. Alex- 
ander, manager of newly formed Southern 
region; Marion A. Foreman, national 
representative rock bits; Frank C. Rat- 
cliff, replaces Foreman as regional man- 
ager in Midland, Texas; Wade W. Hamp- 
ton, retired as Houston regional manager 
after 41 years’ service. 


Jones & Laughlin Supply Division — 
five salesmen received new assignments: 
J. L. Leimbrook, Houston; T. D. Gholson, 
Jackson, Mississippi; D. T. Henderson, 
Monroe, Louisiana; Haney Atyia, Mid- 
land; J. B. Williams, El Dorado. Arkan- 
sas; and James A. Bailey, regional sales- 
man-production equipment, Midland. 


Ben F. Kelley Company —- Paul Little, 
sales-service representative, Michigan 
area; Roy O. Carlisle, represesiative, 
Four Corners area with headquarters at 
Farmington 


Armour Industrial Chemical Company 
—John W. Anthony, sales representa- 
tive, Dallas. 


Eastman Oil Well Survey Company — 
J. C. “Hap” Staton, Gulf Coast division 
manager. 


Grove Valve and Regulator Company 

-J. D. MeNeill, sales engineer, pipeline, 
production valves and pressure regulators, 
Calgary, Canada. 


Iverson Supply Company—A. G. 
Evans-Lombe, special representative, for- 
merly vice-president and general manager 
of the Parkersburg Rig & Reel Company 
in Fort Worth. 


Lucey Products Corporation — Felix 
R. House, formerly with Bethlehem Sup- 
ply, special representative and assistant to 
executive vice president, Christian Seger. 


McCullough Tool Company — Stanley 
G. Stroud, coordinator-logging. 


Montello-Inc. — J. C. Kirkpatrick, 
sales manager, transferred from McAllen 
to Houston. 


Solar Aircraft Company, a subsidiary 
of International Harvester Company — 
Paul A. Pitt, vice president-engineering; 
Sumner Alpert, manager of new division 
which includes Solar’s aerospace, ground 
support, and industrial products. 


Oil Well Supply Division, United States 
Stee! Corporation — William E. Lennard, 
city representative, Los Angeles. 


Western Supply Company — Roger C., 
Clark, sales representative, Oklahoma. 
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Otis Pressure Control, Inc., a division 
of Otis Engineering Corporation — L. 
White, manager of Canadian operations, 
headquarters in Calgary. 


Rockwell Manufacturing Company, 
Meter & Valve Division — Roy R. Bush, 
sales vice president, headquarters in Pitts- 
burgh. 


Reed Roller Bit Company — John Ma- 
her has resigned as president and Ray O. 
Shaffer, chairman of the board will tem- 
porarily assume presidential duties. 


New Companies, Subsidiaries 
and Agents 


Atlas Bradford Company announced for- 
mation of an inspection company, Uni- 
versal Engineering Company, Rohrenpru- 
fungen und Handelsgesellschaft, mbH, 
with headquarters in Dusseldorf, Ger- 
many. Field service will be available in 
France, Italy, Belgium and the British 
Isles. 


Plunger Lift Division of National Supply 
Company has been purchased by Camco, 
Inc. Camco takes over sole ownership of 
the division and patent structure, includ- 
ing the trademark “Plunger Lift.” This 
equipment will now be available through 
all Camco sales outlets. 


Oil Field Sales & Services, S. A. a subsid- 
iary of U. S. Industries, Inc., Maracaibo, 
Venezuela and Colombia, has been ap- 
pointed sales representatives for Jet-Lube, 
Inc., of Burbank, California, and Jet- 
Lube, Ltd., of Wolverhampton, England. 


Star Perforators, Inc. has purchased 
the Gulf Coast facilities of GO Oil Well 
Service, Inc., and announces change of 
its corporate name. 

The company will be known as GO, 
Inc., and will operate all equipment and 
facilities formerly operated by Star and 
Go Well Service. 


General News 

Core Laboratories, Inc. has completed 
its new Dallas home office and laboratory 
facilities. Construction of the 2-story, 
40,000 sq ft building was financed by the 
company’s employees pension fund and 
marks the climax of a six-year expansion 
program for Core in the U. S., Canada, 
South America, Europe and Africa. 


Continental-Emsco Company opened a 
new portable subsurface pump shop at 
Forsan, Texas, as a “satellite” operation 
of its Snyder, Texas, store. The store is 
equipped to handle all types of repair 
work on bottom hole pumps and is com- 
pietely stocked with new D & B pumps 
and parts. 


Armco Steel Corporation plans to build 
a modern combination pipe mill at the 
Ambridge, Pa., plant of The National 
Supply Company, one of its subsidiaries. 
Designed to produce continuous weld and 
electric-weld steel pipe, the new mill can 
also be used to stretch-reduce seamless 
pipe to smaller sizes. 


Tretolite Company of California, di- 
vision of Petrolite Corporation, has com- 
pleted the move to its new offices and 
manufacturing plant in Brea, California. 
The new 23-acre site includes administra- 
tive, laboratory and manufacturing facili- 
ties. 


Smith Tool Company has announced 
the change of its corporate name to Smith 
Industries International, Inc. Smith Inter- 
national is being formed as a broad based 
parent company to generally and finan- 
cially administrate the diverse product di- 
visions now operating. Smith Tool will 
continue as a division of Smith Industries. 


A new factory warehouse center and 
sales office has been opened in Dallas by 
Diamond Chain Company, Inc., of Indian- 
apolis. It will serve as a central supply 
center for the South and Southwest. 


Armco Steel Corporation plans to spend 
$2,500,000 to consolidate its spiral welded 
pipe manufacturing operations in a fully 
integrated plant in Middletown, Ohio. 
Construction will begin shortly after the 
first of the year. 


American Iron & Machine Works, Inc., 
Oklahoma City, announces that their new 
Rod and Liner Plant is completed and in 
full production. The plant features the 


newest machines available for the preci- 
sion manufacture of slush pump rods and 
liners. One of the most important addi- 
tions to the plant is an automated 
electronic induction hardening machine, 
designed to assure fast, uniform, depth- 
hardening of liner bore. 


Lone Star Steel Company has initiated 
an expansion program which will be com- 
pleted by mid-1961. A spiral weld pipe 
mill to be added will be in addition to the 
already-existing department which manu- 
factures steel pipe for the oil and gas in- 
dustry. New mill will produce standard 
grade black or galvanized vipe, and spe- 
cial equipment will allow coating or lining 
of recently-developed materials such as 
epoxy and plastic. Rod mill will be a ma- 
jor remodeling job which will use both 
skelp-trim and prime metal. 


The Western Company plans a long 
range expansion program to include inter- 
national operations. Offices are presently 
being established in South America with 
Harold E. Parsons, former Rocky Moun- 
tain division manager as vice president in 
charge of the South American division. 
In addition, the research and engineering 
section has been made a full operating 
division with responsibility to secure con- 
tacts outside the company. 
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SUN SHIP has what it takes to build... . . 


» 


fo r | N D U STRY We're old hands at 


building complete machines and special equipment 
for use in a wide range of industries. For 44 years 
our large and amply equipped shops have produced 
items ranging from small tanks to huge fractionat- 
ing towers, pressure vessels, stills, plate work and 
special-purpose machinery for the chemical, petro- 
leum and other industries. 

Pictured here are a hydraulic press, which was 
shipped by rail, and a fractionating tower ready for 
loading on a barge for shipment by water to an oil 


refinery. They are just two examples of the equip- 
ment Sun Ship contributes to many fields, also 
examples of our shipping facilities. 


Because we have all the facilities, we build all 
equipment right in our own plant, without sub- 
letting. Our convenient location on the Delaware 
River, with direct access by rail and water to all 
points, assures speedy delivery. 

Let Sun Ship solve your machine or equipment 
problem. Phone or write our Sales Engineering 
Department. 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 « CHESTER, PA. 








FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in- 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, and 
crosses — couplings — bushings—plugs—vunions— 
flanges and flange unions—and weld caps. 


tees 


MORE REFRIGERATION TONNAGE 
AT LESS COST 

More than 70 years of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating and ice making equip- 
ment. Compression Systems and Tube-lce 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad. 


a 


SPECIAL MATERIALS COMBAT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of equip- 
ment from special metals and alloys to fight cor- 
rosion and product discoloration or contamination. 
Fabrication procedures insure that corrosion resistant 
properties of welds will match that of the materials 
used to construct the equipment. 


C ? FOR FURTHER 
DVE SED PROC 1S 


NFORMATION ON 


SEE READER SERVICE CAR 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers crys- 
tallizers, heat exchangers, molding machines, etc., 
serve in greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world 


oil chillers, 


the manufacture of oils, 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency and low maintenance expense. Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requirement. 


HENRY VOGT MACHINE CO., LOUISVILLE, 


SALES OFFICES: 
New York, Chicago, Cleveland, Dallas, Camden, N. J., 
St. Louis, Charleston, W. Va., Cincinneti 


PRODUCTS FOR REFINERIES, CHEMICAL 
PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 
Write for literature, Dept. 24A-GPC 
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Awarding of contracts for installa- 
tion of aromatics production facilities 
at the Chalmette, Louisiana, crude oil 
refinery marks entry of Tennessee Oil 
Refining Co., division of Tennessee 
Gas Transmission Co., into the petro- 
chemical field. 

Bechtel Corp. has contract for instal- 
lation of a 6000 bbl per day catalytic 
reformer and an orthoxylene unit ca- 
pable of producing 22,000,000 Ib per 
year. 

Badger Manufacturing Co. received 
contracts for an extraction unit to have 
capacity of 2200 bbl per day of ben- 
zene, toluene, and xylenes, and for a 
20,000,000 Ib per year ethyl-benzene 
fractionator. 


One of world’s largest benzene units 

. . to produce up to 30,000,000 gal per 
year ... will be built by Texaco at Port 
Arthur, Texas. Facilities will include a 
unifiner-catalytic reforming unit, Udex 
extraction unit, and treating and frac- 
tionation facilities. 


A 50% increase in production facil- 
ities is planned at the Baton Rouge, 
Louisiana, high density polyethylene 
plant of W. R. Grace & Co. Present 
capacity is 50,000,000 Ib per year. 


The $50,000,000 Monochem, Inc., 
petrochemical complex, joint project 
of Borden Co. and U. S. Rubber, will 
be built near Geismar, Louisiana. Init- 
ial annual capacity will be 150,000,000 
lb of vinyl chloride monomer and 80,- 
000,000 Ib of acetylene. Borden and 
U. S. Rubber will erect adjacent indi- 
vidually owned plants to use output 
for manufacture of other chemical 
products. 


Annual capacity of Enjay Chemical 
Co.’s paraxylene plant at Baytown, 
Texas, will be increased from 65,000,- 
000 to 105,000,000 Ib by end of first 
quarter of 1962. Enjay is division of 
Humble Oil & Refining Co. 


Bechtel Corp. has contract for con- 
struction of a 300 tons per day anhy- 
drous ammonia plant at the Fort Madi- 
son, Iowa, nitrogen fertilizer complex 
of California Chemical Co., a Standard 
Oil (California) subsidiary. Total cost 
of expansion program will be $22,- 
000,000. 
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Construction and engineering con- 
tract for Continental Carbon’s $4,000,- 
000 carbon black plant in Bakersfield, 
California, has been awarded to Ralph 
M. Parsons Co., Los Angeles. 


Multimillion-dollar contract for 
Monsanto Chemical Co.’s styrene pol- 
ymerization plant at Addyston, Ohio, 
has been awarded to A. Bentley & 
Sons Co., Toledo. 


Catalytic Construction Co., Phila- 
delphia, has contract for construction 
of new multimillion-dollar naphtha- 
lene plant at Tidewater Oil Company’s 
Delaware refinery. The 100,000,000 Ib 
per year plant is a joint venture of 
Tidewater and Collier Carbon and 
Chemical Corporation. 


Two construction contracts for 
Nopco Chemical Co.’s polyester ure- 
thane foam facilities at Chattanooga, 
Tennessee, have been awarded to Mark 
K. Wilson Co., while a third went to 
Armco Steel Co. Total expenditure 
will be over $1,000,000. 


A $13,000,000 gas and sulfur plant 
will be built 15 miles northeast of Cal- 
gary, Alberta, by Jefferson Lake Petro- 
chemical and Mobil Oil of Canada. 
Annual capacity will be 285,000 tons 
of sulfur, 700,000 bbl of condensates, 
and 36.5 MMcf of pipeline gas. 


Rated capacity of Port Credit, On- 
tario, refinery of Regent Refining, Ltd., 
subsidiary of Texaco Canada, Ltd. will 
be increased from 20,000 to 28,000 
bbl per day. 


Societe Nationale des Petroles 
d’Aquitaine, holder of Lacq field con- 
cessions in France, will build a 70,000- 
ton benzene plant to use hydrode- 
alkylation process 


Agreement in principle has been 
reached with the Nigerian government 
whereby BP and Shell will jointly build 
a refinery in Nigeria, probably in the 
Port Harcourt area. Refinery, to cost 
an estimated $33,600,000, will have 
processing capacity of about 20,000 
bbl per day of Nigerian crude. 


New hydrotreater constructed by 
Badger Manufacturing Co., Cam- 
bridge, Massachusetts, is now onstream 
at Casper, Wyoming, refinery of Tex- 


aco Inc. 


Halocarburos, SA, new Mexican 
company, will build plants at Santa 
Clara with approximate annual capac- 
ity of 3,000,000 Ib of Freon and 4,000, 
000 Ib of carbon tetrachloride. The 
two plants will represent a joint invest 
ment of about $1,200,000. The firm 
is owned 75% by Industrias Quimicas 
de Mexico, a Stauffer Chemical Co. af 
filiate, and other Mexican capital, and 
25% by DuPont 


Forth Chemicals will construct a 
50,000 long tons per year styrene mon- 
omer plant between Neath and Port 
Talbot, South Wales, at cost of more 
than $8,400,000. Site is near British 
Petroleum’s Llandarcy refinery. Forth 
is two-thirds owned by British Hydro- 
carbon Chemicals (jointly owned by 
BP and Distillers Co.) and one third 
by Monsanto Chemicals Ltd. 


Construction underway at BP Group 
refineries in France and Italy: 

At Lavera refinery near Marseilles, 
plant and storage facilities to produce 
up to 100,000 tons a year of bitumen 

At Dunkirk refinery, adaptation of 
existing unused equipment to increase 
crude distillation capacity by 11,000 
bbl per day. 

At Porto Marghera refinery near 
Venice, catalytic reformer unit with 
4000 bbl per day capacity 


Phthalic anhydride plant with annual 
capacity of 5000 tons will be built by 
Cindu Chemical Industry of Uithoorn 
near Amsterdam. Project will cost 
7,000,000 guilders 
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Ethyl-developed instrumentation and equipment used in studies of deposit effects. 
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SELECTING gasoline compo- 

nents and matching them 

with the multiple choice of 
ontiiiens ‘ks now available presents the refiner with 
a complex but rewarding situation. It can, in many 
cases, produce octane numbers at low cost or it 
can give a better road performing fuel at the same 
octane level. 

For example, the substitution of paraffinic base 
stocks for aromatic stocks, while using increased 
TEL content to control octane level, can provide 
the refiner with a gasoline having superior road 
octane number. With lower aromatics he also 
gets better deposit effect characteristics. 

Utilization of higher TEL concentrations makes 
the use of straight-run naphthas and natural gaso- 
lines particularly attractive to refiners who blend 
their premium gasoline almost entirely from light 
cracked stock and heavy reformate. Such gaso- 
lines are highly aromatic and extremely sensitive. 
The lower octane paraffins found in the straight- 
run and natural gasoline components are insen- 
sitive and very responsive to TEL. 

Adding TEL and replacing ail or part of the 
cracked stocks not only will decrease sensitivity 
and improve Road octane, but will permit less 
severe reforming. Reducing reformer severity pro- 
duces less aromatics, more paraffins, better TEL 
response, and lower blend sensitivity. In contrast, 
severe reforming and resulting highly aromatic 
stocks may cause deposit problems in high com- 
pression engines. 


TEST RESULTS 
Deposit effect tests on two gasolines—one high in 
TEL, low in aromatics (Fuel A)—the other low 
in TEL, high in aromatics (Fuel B)—were run in 
a passenger car engine at 11-to-1 compression 
ratio under city-suburban driving conditions. The 


test fuels had similar volatilities, sulfur contents, 
and were reasonably close in laboratory octane 
numbers—the high-TEL fuel having the charac- 
teristic lower sensitivity. 
FUEL A FUELB 

TEL content, mi /gal. 4 2 
% aromatics 24 40 
% olefins ll 5 
Theories of phosphorus 0.3 0.3 
Research octane number 102.0 102.8 
Motor octane number 93.5 92.3 
Stabilized octane number requirement* 102.0 103.0 
Octane number requirement increase 3.5 4.1 
Surface ignition*, number of 

counts per hour 0.5 6.2 
Rumble occurrence, % of accelerations 80 


*CRC reference fuels 


Notice that after deposits had stabilized, the en- 
gine run on Fuel A had lower octane requirement, 
less octane requirement increase, and fewer occur- 
rences of surface ignition and rumble. 





REMINDERS TO REFINERS 


Antiknocks are your best octane improvement 
buy, whether costs are figured on Research, 
Motor or Road ratings. 

Antiknocks give you a Road octane bonus 
you can’t get any other way. 

Gasoline sensitivity can be decreased with 
antiknocks. 

Refining flexibility can be increased with 
antiknocks. 

Antiknocks can reduce or delay capital in- 
vestment in octane improvement equipment. 











ETHYL CORPORATION, new vorx 17, NY. « TULSA * CHICAGO + LOS ANGELES 


ETHYL CORPORATION OF CANADA LIMITED, TORONTO *« ETHYL USA (EXPORT) NEW YORK 17, NY 


PETRO/CHEM ENGINEER, January, 1961 





Modernization continues to keynote... 


u.S. refining outlook 


THE REFINING INDUSTRY has more than held its own 
during 1960, according to the latest available information, 
despite a temporary leveling-off in the U. S. economy, effects 
of the mild winter of 1959-60 and abnormally high tempera- 
tures late in 1960, and the first 12 months of high level 
domestic production of compact cars. Neither “boom” nor 
“bust” was in evidence last year and neither is expected in 
1961. The refining branch of the oil industry has and will 
continue to experience substantial growth for the foreseeable 
future 


The U. S. demand for petroleum products in 1960 
amounted to about 3% more than in 1959. Crude runs to 
stills during the first half of 1960 averaged 0.1% below 
those in the corresponding period in 1959, indicating the 
industry has been making constructive efforts to reduce 
inventories to more satisfactory levels. Demand in the pe- 
troleum industry is a natural consequence of the national 
primary energy requirements. At the beginning of the post- 
war period, for example, petroleum hydrocarbons supplied 
approximately 46% of the energy requirement, a require- 
ment which has been steadily increasing for many years. 

The total national energy requirement in 1959 was ap- 
proximately 118 trillion Btu per day (equivalent to 20.2 
million bbl of crude oil) and continued its average annual 
growth rate of approximately 3% per year into 1960, reach- 
ing 123 trillion Btu daily. The oil and gas industry’s share 
of the 1960 total energy market was about 73%. However, 
it has been apparent for some time that petroleum’s share 
of the energy market cannot continue indefinitely to grow 
at its historic pace. Competition from other well-known 
energy sources will prevent this and a new competition 
factor, nuclear energy, may eventually become significant 

perhaps to some extent by 1975. 

The relatively small increase in the U. S. petroleum 
products demand in 1960 over 1959 can be attributed to the 
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interplay of three factors, one of which is global and the 
other two, domestic. 

For the past several years, more and more refining 
capacity has been placed onstream outside of the United 
States. This, in turn, has supplanted not only a proportionate 
share of the historic requirement for refined petroleum 
products from these areas, but also a significant and still 
growing fraction of increases in demand developing there. 
To the U. S. refiner, therefore, this development has the 
effect of reducing the export market previously available 
to him and, likewise, reducing the likelihood of future in- 
crease in this type of business. 

The domestic factors are the result of a temporary eco- 
nomic plateau coupled with a relatively mild winter, both 
of which reduced the demand for fuel oils to below normal 
levels. In addition, the growing use of natural gas as a 
fuel reduces the net fuel oil market and moderates the 
future growth trend. 

The popularity of the compact automobiles probably has 
offset any significant increase in motor fuel demand which 
otherwise would have been expected as a consequence of an 
increase in the U. S. car population. The emphasis on fuel 
economy also has retarded the trend of increasing octane 
rating of motor fuels, a trend reversal which is not expected 
to last very long. 

This does not indicate the petroleum products will not 
continue to increase in the future. Demand will increase, 
but very likely at a different rate. The changes which have 
been occurring in the patterns of energy use, and those 
which can be anticipated on the basis of present and future 
technological improvements, indicate that the petroleum 
and natural gas industry will supply at least 85% of the 
increase in energy demand over the next 15 years, with 
oil itself providing over 45%. During these 15 years, daily 
energy consumption is expected to reach the level of 192 
trillion Btu. By 1975 U. S. refining capacity will have had 
to expand to 15 or 16 million bbl per day. 


More important than mere expansion in crude oil refining 
capacity, however, will be the continuing modernization of 
processing facilities which will provide greater flexibility in 
refining operations. Increases in capacity of such processes 
as catalytic reforming, alkylation, isomerization, and the 
new hydrocracking processes are very likely, the actual 
selection of processes being determined by cost and product 
characteristics. Automation and electronic computers will 
find increasing applications in refineries for process control. 

The increase in refinery capacity in 1960 has been much 
less than in 1959. In that year, refining capacity increased 
by 207,000 bbl per stream day to 10,361,000 bpsd as of 
January 1, 1960. Present indications are that crude charg- 
ing capacity will be 10,431,000 bpsd by January 1, 1961, 
representing an increase of only 70,000 bpsd. This predic- 
tion is expected to be close to actual, for refiners operated 
their plants at about 82% of gross installed capacity during 
the first half of 1960, and it is anticipated that when the 
last half-year’s statistics are available, the operating factor 
will have dropped below 82% — representing refiners’ ef- 
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forts to more satisfactorily balance the inventory of refined 
products with actual demand. Refinery crude runs are ex- 
pected to reach 11 to 12 million bbl per day by 1965. 


Catalytic reforming installed capacity increased in the 
U. S. during 1960, but at a lower rate of increase than was 
noted for 1959. Capacity was 1,913,000 bpsd at the begin- 
ning of 1960 and construction reported during the year 
was expected to increase this figure to 1,970,000 bpsd by 
the beginning of 1961. This is roughly equivalent to 18.9% 
of anticipated crude charging capacity. A capacity of ap- 
proximately 2,045,000 bpsd is expected by 1962. The esti- 
mated capacity for 1965 is approximately 2,700,000 bpsd. 


Hydrogen treating of refinery stocks now is primarily used 
for the upgrading of naphthas in order to remove objec- 
tionable impurities before they are blended into gasoline 
or otherwise subjected to further quality improvement via 
catalytic reforming. About 68.5% of the 1,941,000 bpsd 
of total hydrogen treating capacity reported as of January 
1, 1960, was utilized for naphtha treating, and this capacity 
also represents about 71.3% of total catalytic reforming 
capacity. As catalytic reforming severity increases in future 
with the anticipated increases in motor fuel octane ratings, 
installed hydrogen treating capacity devoted to processing 
naphthas will tend to approach installed catalytic reforming 
capacity. 

The proportion of catalytic hydrogen treating applied 
to distillate fuels and catalytic cracking cycle stocks will 
continue to grow for the same reasons that have made it 
such a valuable tool for refining naphthas — the removal 
of objectionable impurities and improvement of certain 
quality characteristics. It may also find wider application 
in the purification of certain petrochemicals. 

The latest available estimates indicate that catalytic 
hydrogen treating capacity will have increased 5% over 
1959, to 2,038,000 bpsd by January 1, 1961. A further 
increase of about 80,000 bpsd is anticipated during 1961. 
By 1965, installed hydrogen treating capacity is expected to 
reach 2.6 to 2.8 million bbl per stream day. 


Alkylation capacity has been increasing for the past 
several years. Capacity increased in 1959 from 370,100 bpsd 
of product as of the beginning of the year to 407,400 bpsd 
at the end of the year. Expectations are that daily capacity 
will be 428,100 bpsd of product by January 1, 1961, and 
approximately 455,000 bpsd in 1962. Alkylation capacity 
probably will reach 565,000 bpsd of product by 1965. 

More alkylation capacity has been installed because 
refiners need to convert their by-product gases to liquid 
products having the highest possible market value. The suc- 
cessful commercialization of processes for the conversion 
of normal butane to the isobutane used as one of the raw 
materials in alkylation has also contributed to this picture. 
Moreover, present-day economics have favored the pro- 
duction of incremental high octane gasoline blending 
component by alkylation, rather than by increasing the 
severity of catalytic reforming. Molecular separation pro- 
cesses, whereby the low octane straight-chain hydrocarbons 
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Maynard Peter Venema, president of Universal Oil Prod 
ucts Company, has been with UOP since 1935. He served 
in the engineering and patent departments and was man 
ager of the patent department before assuming the presi 
dency in 1955. Venema, who holds a BS from Armour 
Institute of Technology and an LLB from Georgetown 
University, is a member of the American Institute of 
Chemical Engineers, American Chemical Society, Ameri 
can Bar Association, and the American Patent Law Asso 
ciation. 


are preferentially separated from the higher octane 
branched-cha:;; hydrocarbons, also may be used, along 
with isomerization processes, as further octane quality im- 
provements are needed in motor fuels. 

In this connection, five isomerization process units 
charging pentane and hexane were onstream by the end 
of 1960, representing a capacity of 26,000 bpsd. This is 
not expected to change in 1961. Butane isomerization ca- 
pacity was 32,800 bpsd on January 1, 1960, and this is 
expected to reach 38,800 bpsd by January 1, 1961. Con- 
struction is expected to add at least 1500 bpsd more 
during 1961. 


Hydrocracking is the newest refinery tool announced and 
three licensors have reported having processes available 
This technical advance will be valuable to refiners for the 
upgrading of middle and heavy distillate fuels into gasolines 
of inherently higher quality than is characteristic of the 
products from conventional catalytic cracking. At least 
one of these processes* can be designed and operated to 
maximize the production of either middle distillates or 
gasoline. This flexibility should prove to be an important 
processing advantage where seasonal marketing fluctuations 
dictate the desirability of maximizing middle and light dis- 
tillates, and minimizing gasoline production, at one season 
of the year; and minimizing the production of these fuels 
while maximizing the yield of gasoline, during another 
season of the year. 

As of now the new hydrocracking processes have not 
been extensively commercialized. It is reported that one 
hydrocracking process unit has been in operation since 
late in 1959. No additional construction was reported as 
completed in 1960. Announcements have been made that 
several units, representing the different types of the process, 
will be constructed during 1961. 

Thus we believe that the U. S. refining picture in 1961 
will continue to develop along the same lines as in 1960. 
One of the outstanding features of the world-wide industry's 
expansion in the 1950's was the building of more and more 
refineries in parts of the world outside of the North Amer- 
ican continent. This factor probably will be even more 
significant in this decade, particularly because the empha- 
sis in recent years has been on building new refining capacity 
in oil importing areas. This will have its effect in the United 
States; nevertheless, for the foreseeable future, our domestic 
refining industry is still a growth industry with a bright 
future. *e* 


*UOP’s “Lomax”. 
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Aliphatics to keep lead in volume... 











Styrene production area at The Dow Chemical Company's Texas division, Freeport. 


Edward R. Boedeker this month assumes a new post as 
manager of industrial chemical sales for Dow International 
Limited, SA. Until January 1 he was head of the general 
chemicals section, market research department, The Dow 
Chemical Company, Midland, Michigan. Before going 
with Dow in 1954 he served successively with Magnolia 
Petroleum Company, Field Research Laboratories, Dallas, 
Texas; Texas State Research Foundation, Renner, Texas, 
and Houdry Process Corporation, at the Linwood, 
Pennsylvania, Laboratories. Bordeker holds a BS in 
chemistry from Purdue University and MS and PhD in 
physical chemistry from University of Delaware. He has 
six patents to his credit 
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MEET THE AUTHOR 


THE PETROCHEMICAL INDUS- 
TRY has made tremendous strides in 
increasing its share of total output of 
the United States chemical industry. 
In the aliphatic segment of the indus- 
try petrochemicals accounted for 73% 
of the volume of output in 1950 and 
for approximately 86% of the volume 
in 1959.1? In the aromatic chemicals 
portion of the industry, petrochemicals 
as percent of total volume of aromatics 
output has increased from 28% in 
1950 to about 67% to 68% in 1959. 
Output in petrochemical-derived inor- 
ganics (ammonia, carbon black, and 
sulfur) has increased from 3.4 billion 
lb in 1950 to an estimated 13 billion Ib 
in 1959. Thus whereas production of 
aliphatics and aromatics has increased 
by 120% in the period 1950-1959, pro- 
duction of petrochemical derived ali- 
phatics and aromatics has increased by 
180%. Over the same period of time, 
dollar sales of the chemical and allied 
industries segment of the economy 
have increased 56%. 

Although not strictly applicable to 
the petrochemical industry, it is inter- 
esting to compare plant investment 
and sales growth for the chemical and 
allied industries portion of the econ- 
omy. Table I presents relevant data. 
Using 1950 as a reference year, Fig. | 
shows two plots. The first depicts the 
increase in sales in any given year over 
sales in 1950, while the second shows 
the cumulative investment in new 
plant and equipment for the period 
1950-1959 as well as estimates of con- 
templated capital expenditures for a 
few years to come. Based on the antici- 
pated rated growth of the chemical and 
allied industries segment of the econ- 
omy, total capital investment required 
for the period 1961-1965 is estimated 
in the range of $9.5 to $10 billion. If 
expenditures for expansion of inor- 
ganic and organic chemicals capacities 
account for 75% of the above total, as 
was the case in 1957 (Annual Survey 
of Manufactures), then the inorganic 
and organic segment of the industry 
would have to spend about $7.5 billion 
in new plants by 1965. Investment for 
petrochemical facilities would then be 
about $4.5 billion, using a figure of 
60% of all inorganic and organic 
chemical sales being petrochemical 
derived. 
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continue rapid growth 


In order to assess the future outlook 
for the petrochemicals industry, an ex- 
amination of the broad areas of ali- 
phatics, aromatics, and petrochemical 
derived inorganics will be made. 


Aliphatics 

By far the greatest volume of petro- 
chemicals are the aliphatic derivatives, 
and in this area petrochemicals ac- 
counted for an estimated 86% of all 
aliphatic chemicals produced in 1959. 
This segment of the industry includes 
most of the large tonnage derivatives 
made from ethylene, propylene, and 
butylenes, as well as a few major alli- 
phatics based on methane 


1. Methane 

Of the methane-derived chemicals, 
the ones of most consequence are 
methanol and derivatives thereof, and 
the chlorinated methanes. Acetylene 
and derivatives are excluded from the 
present discussion. 


Methanol is one of the truly large 
volume chemicals produced in the 
United States, with 1959 production 
amounting to 1.76 billion lb. Growth 
of methanol production has been about 
5.4% per year. Chemical uses as an 
intermediate account for almost 70% 
of total methanol consumption, with 
formaldehyde requiring an estimated 
40% of the total. Future growth will 
probably continue at somewhat over 
5% per year. The Oil, Paint and Drug 
Reporter® estimated that by the end of 
1961 synthetic methanol capacity will 


Table I. Sales and Investment of Chemical 
and Allied Industries 
(billion dollars) 


Capital investment 
for new plant and 
equipment 
Annual Sales 
Year sales 
1950 16.43 
1951 18.42 1.99 02 
1952 18.10 167 1.3 4] 
1953 18.79 6 3 S4 
1954 19.06 63 
1955 21.42 99 
1956 22.76 $3 
1957 23.42 5.99 
1958 23 .22 .79 
1959 25.58 15 
2 18 


Annual Cumulative 


change 


97 


1960 27.61 


1From 1950 to a given 
* Estimated. 
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DOLLARS, BILLIONS 


1955 





1960 


FIG. |. Investment, sales growth, and annual capital 


expenditures for chemical 


be about 342,000,000 gal (2.25 billion 
lb). It thus appears that some addi- 
tional capacity may be required to bal- 
ance the anticipated 1965 requirements 
of 2.35 to 2.40 billion Ib. 

Production of the chlorinated me- 
thanes totaled 620,000,000 Ib in 1959, 
with carbon tetrachloride being by far 
the most important (370,000,000 Ib). 
Over the years, these products have 
shown good growth. Carbon tetrachlo- 
ride and chloroform have their major 
outlets in the production of fluorocar- 
bons; methylene chloride goes princi- 
pally into paint strippers; while methyl 
chloride is used in a variety of chemi- 
cal end uses. Continued growth is antic- 
ipated for all of these products. 


2. Ethylene 

Much has been written in the recent 
past about ethylene and the tremen- 
dous growth it has enjoyed. Since 1940, 
there has not been a single year where 
the production of ethylene has failed 
to exceed the production level of the 
previous year. Since 1940, production 
of ethylene has increased from 310,- 
000,000 Ib to 4,954,000,000 Ib in 
1959, or an increase of 1,650%; this 
is equivalent to a compounded growth 
rate of 15.9% per year. 

It is estimated that the 1959 produc- 
tion of ethylene was utilized as follows: 


and allied industries. 


Ethylene 

MM lb 
Ethylene oxide 506 
I thy] alcohol 1,020 
Polyethylene 1,346 
Styrene 497 
Ethyl chloride 235 
Ethylene dichloride 342 
Undistributed 8 


4.954 100 


A brief look at these six products will 
permit a projection of future ethylene 
requirements 


Ethylene oxide is expected to con- 
tinue to grow, but at a somewhat lower 
rate than in past years. Ethylene gly- 
cols account for almost 70% of the 
total oxide produced, with lesser 
amounts going to surfactants, ethano- 
lamines, glycolethers, acrylonitrile, as 
well as other derivatives. Monoethy- 
lene glycol is the major product pro- 
duced from ethylene oxide, and here 
the principal outlet is automotive anti- 
freeze: the acceptance of glycol-based 
antifreeze has accounted, in the main, 
for the phenomenal growth of oxide 
consumption. With glycol-based anti- 
freeze now accounting for almost 90% 
of the antifreeze market, it is estimated 
that glycol consumption will increase 
at a slower rate than in the past. This, 
in turn, should cause a decrease in the 
rate of ethylene oxide growth. It is 
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anticipated that 1965 requirements for 
ethylene oxide should be 1.7 to 1.8 
billion Ib, which is still a significant 
increase over the 1.4 billion Ib pro- 
duced in 1959. 

It is estimated that total United 
States ethylene oxide capacity, installed 
or announced, will be in excess of 1.9 
billion Ib by 1963 and will include 10 
producers with plants in 17 different 
locations. 


Polyethylene production has ex- 
ploded rather than grown, and reached 
1.2 billion Ib in 1959. Since 1955, 
growth of polyethylene production has 
averaged 30% per year. The extreme 
rapidity with which polyethylene has 
grown has induced many producers 
into the market with the result that 
there appears to be substantial over- 
capacity. Of the 1.2 billion lb produced 
in 1959, there were 310,000,000 Ib 
exported. Major increases in consump- 
tion are anticipated in film and sheet- 
ing, molding resin, wire and cable 
insulation, and containers. On the other 
hand, exports are expected to drop 
substantially as foreign countries be- 
come more self-sufficient. Polypropy- 
lene will probably not have much of 
an adverse effect on polyethylene, since 
each will find its own niche, A more 
important influence on the long term 
polyethylene market is the fact that 
drastic price reductions will not per- 
mit a continued high level of research 
and development and will thus give 
little or no incentive to broaden the 
market by developing new outlets. It 
is expected that production of poly- 
ethylene in 1965 will be in the range of 
1.55 to 1.70 billion Ib. 

Synthetic ethanol accounted for 
some 89% of the total ethanol pro- 
duced in 1959, as against 49% in 1951. 
During this eight year period, produc- 
tion of synthetic ethanol increased at 
an average rate of 8.3% per year. The 
principal outlet for ethanol is as a 
chemical intermediate with acetalde- 
hyde alone accounting for 54% of total 
ethanol consumption. In recent years, 
processes have been adopted which 
by-pass acetaldehyde and lead directly 
to such major derivatives as n-butanol 
and acetic acid. It is anticipated that 
total ethanol requirements in 1965 
should be of the order of 1.9 to 2.0 
billion Ib. If fermentation alcohol 
were to account for 20,000,000 gal of 
ethanol (in 1965), then present in- 
stalled synthetic capacity would appear 
adequate for 1965 requirements, ac- 
cording to published capacity figures. 

Styrene, which goes principally into 
polystyrene plastics, latex paints, and 
synthetic rubber, reached a 1959 pro- 
duction level of 1.57 billion Ib. Syn- 
thetic rubber consumption in the 
United States has shown an erratic but 
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upward trend since World War II. By 
1965, it has been estimated* that do- 
mestic consumption of SBR will be in 
the range of 1.01 to 1.03 million long 
tons; adding in the estimates for ex- 
ports it is indicated that United States 
production in 1965 should be about 
1,200,000 long tons. Polystyrene plas- 
tics will continue to grow, and despite 
the inroads made by competitive plas- 
tics should approximate 1.2 billion Ib 
in 1965. Styrene for all other uses may 
approximate 500,000,000 Ib by 1965, 
so that total United States production 
of styrene will be of the order of 2.2 
billion Ib, Published sources indicate 
that styrene capacity, including all an- 
nounced expansions, will approximate 
2.4 billion lb during 1963. 


Ethylene Dichloride is another prod- 
uct showing substantial growth. Prin- 
cipal uses, in descending order of 
importance are: for vinyl chloride, as 
a component of tetraethyl lead fluid, 
in the synthesis of other chemicals, and 
as a fumigant and solvent. Published 
forecasts for vinyl chloride polymers 
and copolymers indicate a 1965 vinyl 
chloride requirement of about 1.1 bil- 
lion lb; if 45% is EDC-derived, then 
about 860,000,000 Ib of EDC would 
be required for this use. Other EDC 
uses should add up to 250 to 400 mil- 
lion Ib by 1965. Although capacity fig- 
ures have not been published, it is 
believed that installed ERC capacity is 
more than adequate for 1965 require- 
ments. 


Ethyl Chloride fortunes are pretty 
much dependent on tetraethyl lead 
consumption. It is doubtful that ethyl 
chloride will show any phenomenal 
growth. Requirements will be of the 
order of 650 to 700 million Ib in 1965. 
Present producers have adequate ca- 
pacity to supply all foreseeable needs. 

To summarize the outlook for ethy- 
lene, it can be said that continued 
growth is expected for most of the 
products. Adding up the individual 
ethylene requirements indicates a level 
of about 6.8 billion lb by 1965. No 
allowance is made for any major tech- 
nological break-through. Ethylene ca- 
pacity in the United States, installed or 
under construction, is about 7.2 billion 
lb, or quite adequate to cover the 
anticipated 1965 requirements. 


3. Propylene 

Propylene production in 1959 to- 
taled 2.15 billion Ib, an increase of 
50% since 1956. End use in 1959 is 
estimated to be as shown in the table 
in the next column, 

Again, a brief discussion of the indi- 
vidual propylene derivatives will per- 
mit an estimate of future requirements. 

Isopropanol is, at present, the major 
propylene consumer. Production of 


Propylene 

consumed % of 

MM lbs total 
Isopropanol 1,040 4s 
Trimer and tetramer 570 27 
Propylene oxide 250 12 
Glycerine 85 j 
Cumene St) j 
Others 


125 5 


2,150 


isopropanol in 1959 totaled 1.13 bil- 
lion Ib. Over the years, isopropanol has 
shown a slight growth— about 3% 
per year. Major outlet for isopropanol 
is in the production of acetone; with 
increasing quantities of acetone com- 
ing from the cumene to phenol route 
as well as from the new hydrogen per- 
oxide process, IPA requirements for 
acetone will not change much from 
present levels. There is nothing on the 
horizon to indicate any substantial 
change in growth rate, hence, IPA re- 
quirements for 1965 are projected to 
about 1.35 billion Ib. It is believed that 
present capacity and projected require- 
ments are roughly in balance. 

Propylene trimer and tetramer go 
primarily into detergents, with some 
also going into the production of oxo- 
alcohols. Combined production in 1959 
was 570 million lb. Moderate growth 
is foreseen for these products and by 
1965 estimated requirements will prob- 
ably be in the range of 650 to 700 
million Ib. 


Propylene oxide is, at present, the 
third largest propylene consuming 
product. Propylene oxide production 
in 1959 was reported at 288,000,000 
lb. Major outlets are for propylene 
glycol and for polypropylene glycols. 
Propylene glycol has a variety of end 
uses and, industrially, goes into poly- 
ester resins, into plasticizer applica- 
tions, as well as other uses; significant 
quantities of U.S.P. grade also are con- 
sumed. Other propylene oxide deriva- 
tives include isopropanolamine and 
surfactants, as well as the polypropy- 
lene glycols. Urethanes are expected to 
grow to 250 to 260 million lb by 1965 
which is about 2.5 times the present 
level of production. Thus, propylene 
oxide requirements are expected to 
grow rather substantially and by 1965 
could be in the range of 350 to 400 
million Ib. Present capacity is roughly 
in balance with this anticipated fore- 
cast. 

Synthetic glycerine has been increas- 
ing its share of the total glycerine mar- 
ket, and accounted for about 45% to 
50% of the total 1959 glycerine con- 
sumption of 257,000,000 Ib. Major 
uses are for alkyd resins, cellophane 
plasticizer, explosives, humectants and 
a variety of other uses. Growth in con- 
sumption has been about 2.6% per 
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year. Extrapolation of this rate to 1965 
indicates a total glycerine requirement 
of about 300 million Ib. Synthetic 
glycerine capacity, installed and under 
construction, is adequate for antici- 
pated 1965 requirements. 


Cumene is used as an intermediate 
in the production of phenol, and in 
1959 production was 214,000,000 Ib. 
It is somewhat difficult to forecast fu- 
ture Cumene requirements because of 
the fact that the major end product — 
phenol — can be made by so many 
different routes. As a rough estimate, 
350 to 370 million lb of cumene may 
be required by 1965; although no ca- 
pacity figures have been published, it 
is believed that some new capacity will 
have to be installed to meet these 
requirements. 

Other uses for propylene include 
those that, in the future, could consume 
sizeable quantities. Polypropylene units 
have been installed at a rate such that 
capacity by the end of 1962 should be 
of the order of 400,000,000 Ib per year, 
while consumption has been projected 
at a level of about 400,000,000 Ib by 
1965. 

Oxo-derived butanol is another mis- 
cellaneous outlet for propylene. Other 
uses include perchloroethylene, allyl 
alcohol and chloride and epichloro- 
hydrin. 

Research on the utilization of pro- 
pylene as a route to isoprene also is 
underway. If this proves a practicable 
isoprene process, then large quantities 
of propylene would be required. As of 
this time, there is no indication that 
commercialization is in the immediate 
offing. 

To summarize the situation on pro- 
pylene, it can be said that considerable 
growth is anticipated for this material. 
From a level of 2.15 billion lb con- 
sumed in 1959, it is foreseen that 
propylene consumption in 1965 could 
rise to as much as 3.0 to 3.2 billion Ib, 
an increase of 40% to 50% over the 
1959 level. Propylene is available from 
refinery streams as well as being ob- 
tained as a co-product from ethylene 
production. Thus, there is no shortage 
of propylene. It may be necessary to 
install equipment to separate and pur- 
ify propylene from refinery streams. 
Several petroleum companies have al- 
ready announced their intention of in- 
stalling high purity propylene capacity. 


4. Butylenes 

Butylenes are becoming more and 
more important as starting points in 
the petrochemical industry. 

The n-Butylenes are used, most im- 
portantly, as an intermediate for buta- 
diene and in lesser quantities for the 
production of sec-butanol, polybu- 
tenes, and amyl alcohol (via the oxo 
process). Butadiene finds its most im- 
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portant use as a component of SBR 
rubber. Production of butadiene in 
1959 totaled 1.82 billion lb; some of 
this came from refinery butylene while 
other quantities came from n-butane 
by the Houdry dehydrogenation pro- 
cess. The development of polybuta- 
diene rubber could create a very sig- 
nificant increase in butadiene require- 
ments; this development added to the 
requirement for SBR rubber could cre- 
ate a total butadiene demand of the 
order of 2.2 to 2.3 billion Ib by 1965. 
Butadiene capacity, installed and being 
added, is estimated at about 2.5 billion 
lb. 


Isobutylene finds its primary outlet 
in butyl rubber. Isobutylene production 
in 1959 was reported as 310,000,000 
lb, and of this total, an estimated 181,- 
000,000 Ib went into butyl rubber. 
Diisobutylene production was 26,000,- 
000 Ib, and polybutene production was 
43,000,000 Ib. The remaining 60,000,- 
000 Ib of isobutylene went into such 
products as alkyl aromatics, t-butyl 
alcohol and others. Isobutylene con- 
sumption will continue to depend on 
butyl rubber for its major outlet. 

Butylene requirements in 1965 have 
been placed in the vicinity of about 
4.0 billion Ib, according to a recent 
article.® 
Aromatics 

In the field of aromatic petrochemi- 
cals, benzene is by far the most im- 
portant starting material. New uses 
have increased the chemical demand 
for toluene and xylene, and these ma- 
terials will also be discussed briefly. 

1. Benzene 

Benzene is derived from coking op- 
erations and from petroleum sources 
Up until 1958, coke ovens had ac- 
counted for the major portion of do- 
mestic benzene production. In 1959, 
an estimated 339,000,000 gal were pro- 
duced domestically, with 209,000,000 
gal being derived from petroleum; net 
imports in 1959 probably totaled 
about 50,000,000 gal. Consumption in 
1959 amounted to about 410,000,000 
gal, with the 1959 end use pattern 
estimated to be as follows: 


Benzene 

required ©, of 
MM gal! total 
Styrene 185 45 

Phenol 9] 22 

Dodecylbenzene 27 
Synthetic fibers 0) 
Aniline 17 
DDT 16 
Dichlorobenzenes 9 
Maleic anhydride 11 
Benzene hexachloride 2 


Others 22 


Product 


“toe & 1 7 


TOTAL 410 100 


Using Tariff Commission figures and 
factors given in Stanford Research Insti- 
tute’s “Chemical Economics Handbook.” 


In this case, six products account for 
almost 90% of the total benzene con 
sumed in 1959. 


Styrene was discussed under ethy 
lene. Anticipated 1965 styrene require 
ments would require 235,000,000 gal 
of benzene. 

Synthetic phenol production in 1959 
totaled 652,000,000 Ib with 138,000, 
000 Ib being derived from cumene and 
the remainder from the other routes 
that are used. Over the years, phenol 
has shown a growth rate of about 6.5% 
per year, and certainly showed no 
signs of slowing down in 1959. Extra 
polation of the growth curve at a 6% 
per year increase indicates a total 
phenol requirement in 1965 of about 
980,000,000 Ib. Of this total, some 40 
to 50 million will be coal tar derived 
so that synthetic phenol will amount to 
930 to 940 million lb. Phenol’s use pat- 
tern shows that phenolic resins account 
for about 50% of total phenol use, 
while chemical outlets such as salicylic 
acid, bisphenol, nonyl phenol, alkyl! 
phenols, caprolactam, etc., account for 
36% of total phenol consumption; it 
is anticipated that chemicals will in- 
crease their portion of phenol con- 
sumption in 1965. Synthetic phenol 
will come in part from toluene (Dow’s 
new plant at Kalama, Washington) 
with the remainder being benzene- 
derived. It is anticipated that 1965 
benzene requirements for phenol will 
be 125,000,000 gal. Synthetic phenol 
capacity, in place and under construc 
tion, is well over the billion pound per 
year mark. 

Dodecylbenzene was discussed under 
propylene. Benzene requirements for 
this product in 1965 should be in the 
range of 31 to 33 million gal of 
benzene. 

Nylon production is variously re 
ported to be in the range of 350 to 380 
million Ib at present. If a production 
level of 550,000,000 Ib of nylon is 
reached in 1965, a figure cited by more 
than one forecaster, benzene require- 
ments (for cyclohexane) should be in 
the range of 75 to 85 million gal of 
benzene. The attainment of this level 
of nylon production depends to a large 
degree on the ability to increase nylon’s 
share of the tire cord market. The 
recent announcement that Allied 
Chemical has acquired the rights to a 
caprolactam process that uses toluene 
as a starting point indicates that within 
the space of time under consideration, 
caprolactam may be produced from 
both benzene and toluene. 

Aniline has shown a rather erratic 
growth pattern over the years, although 
the general trend has been upward at 
a rather nominal rate of 3.4% per year 
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Rubber chemicals account for almost 
75% of aniline’s output, with dyes, 
medicinals and photographic chemi- 
cals (in that order) accounting for 
most of the remaining consumption. 
Extrapolation of the trend curve to 
1965 gives a level of about 155 to 160 
million lb, which would require about 
20,000,000 gal of benzene. Present 
aniline capacity is more than adequate 
for future requirements, 

DDT required an estimated 16,000,- 
000 gal of benzene in 1959 and by 
1965 this could rise to about 18,000,- 
000 gal. 

All other uses of benzene in 1959 
totaled about 44,000,000 gal, or 
roughly 11% of total benzene con- 
sumption. By 1965, all other uses plus 
net exports should increase to about 
100 to 110 million gal. Maleic anhy- 
dride, for example, should be a more 
significant factor in 1965 than at pres- 
ent, and the United States will prob- 
ably be a net exporter of benzene to 
supply the growing foreign chemical 
industry. It is thus estimated that 
United States production of chemical 
benzene in 1965 will be of the order 
of 600 to 620 million gal. 

On the availability side, it is esti- 
mated that coke oven benzene produc- 
tion might average about 150,000,000 
gal during the mid 1960's. It is re- 
ported’ that the present capacity level 
for petroleum benzene is about 310,- 
000,000 gal and that this should in- 
crease to somewhat more than 425,- 
000,000 gal by 1962. It is difficult to 
pin down future petroleum benzene 
capacity since several plants are still 
under consideration and firm commit- 
ments have not been made. 


2. Toluene 

Consumption of toluene by the 
allied industries probably amounted to 
about 32,000,000 gal in 1958. The ma- 
jor portion of the toluene produced in 
the United States is used in gasoline 
and as a paint and lacquer solvent. 

Tolylene diisocyanate is expected to 
show rather phenomenal growth. By 
1965, an estimated 90 to 95 million Ib 
of TDI may be required, a three fold 
increase over the 1959 level of 31,000,- 
000 Ib. Toluene requirements for this 
use would then approximate 9 to 10 
million gal. 

Phenol from toluene is also in the 
offing with the construction of Dow’s 
new plant at Kalama, Washington. The 
capacity of this plant is 36,000,000 Ib 
of phenol annually. 

Benzene may also be produced from 
toluene and several processes for this 
are currently available. As of this writ- 
ing, several companies have announced 
their intentions of producing benzene 
via this route. 
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A comparison of toluene consump- 
tion for chemical purposes with total 
toluene production indicates that chem- 
icals will continue to account for a 
minor portion of total consumption. 
With a decrease in aviation gasoline in 
the offing, there should be more than 
an adequate supply of toluene for 
projected use. 


3. Xylenes 

Xylene isomers are being separated 
and recovered to an increasing extent. 
In 1959, a total of 158,000,000 Ib of 
p-xylene was produced; this went, do- 
mestically, to polyester fiber and film 
production as well as into the export 
market. 

Ortho-xylene is used for the pro- 
duction of phthalic anhydride; ortho- 
xylene production in 1959 was 
62,000,000 Ib. 

Mixed xylenes are used also for the 
production of the various isomeric 
phthalic acids. 

Ethyl benzene is separated from a 
xylene mixture and dehydrogenated 
directly to styrene by two producers. 

As in the case of toluene, consump- 
tion of xylene isomers for chemical 
purposes is a relatively small portion 
of the xylene picture. While increasing 
use of xylene is anticipated, it will not 
grow to significant proportions in terms 
of total xylene consumed. 


4. Naphthalene 

Petroleum-derived naphthalene is 
the most recent arrival on the aromatic 
petrochemical scene. As a consequence 
of a tight situation on by-product naph- 
thalene, four units with a combined 
annual capacity of 325,000,000 Ib of 
naphthalene are under construction by 
petroleum refiners. The total United 
States consumption of naphthalene in 
1959 was 485,000,000 Ib, with 425,- 
000,000 Ib produced domestically by 
coke-oven operators and tar distillers. 


Inorganic Petrochemicals 
Ammonia has shown a sustained 
growth pattern which, for the period 
1950-1955, averaged about 15.7% per 
year and during the period 1955-1959 


averaged 8.5% per year. Although 
growth may slow down somewhat in 
the future, 1965 ammonia _ require- 
ments have been variously estimated to 
be in the range of 5.5 to 6.1 million 
tons per year; a mean value would cor- 
respond to a growth of about 4.3% 
per year. Present capacity is estimated 
to be about 5.3 million tons per year 
with an additional 620,000 tons under 
construction or proposed. Thus, capac- 
ity and estimated 1965 demand are 
roughly in balance. 

Since 1950, consumption of carbon 
black in the United States has shown 
a growth rate of about 2.7% per year. 


Exports have increased at a somewhat 
more rapid rate, and in 1959 amounted 
to 513 million lb, or 26% of total 
United States production (1,967,000,- 
000 Ib). If domestic consumption in- 
creases at its past rate, United States 
requirements should be about 1.75 bil- 
lion Ib in 1965, With the increased 
building of foreign carbon black plants, 
it is likely that exports of black will 
decline by 1965; one estimate has 
placed 1965 exports at about 27,000,- 
000 Ib, which would indicate a total 
United States production requirement 
of somewhat over 2.0 billion Ib; sev- 
eral new plants have been announced 
which should add in excess of 300,- 
000,000 annual Ib to that figure. 

Recovery of sulfur from natural gas 
and refinery streams has been growing 
very rapidly in the United States and 
in 1959 accounted for about 11% of 
the total sulfur produced in the United 
States. Recovery of sulfur from sour 
gas streams will continue to increase 
and, in all probability, will increase at 
a more rapid rate than will the overall 
United States production of sulfur. 

In reviewing the foregoing material, 
it is seen that the most rapid growth 
is anticipated in the field of aliphatic 
chemicals. In general, capacity for pro- 
duction of the aliphatics is somewhat 
in excess of future estimated require- 
ments; in sOme instances it appears 
that additional capacity will be re- 
quired. 

Benzene will continue its dominance 
of the aromatics, and continued growth 
in its utilization is anticipated; the ex- 
port situation could have a strong bear- 
ing on the adequacy of the present 
(and proposed) benzene capacity to 
satisfy anticipated future demands. Tol- 
uene and xylenes will grow substan- 
tially as chemical raw materials, but 
use in chemicals will continue to be 
much less than consumption in motor 
fuels. Finally, petroleum derived naph- 
thalene will soon be on the scene and 
will become a factor of increasing 
importance in the domestic picture. 

Ammonia and carbon black will 
both exhibit continued growth, but not 
at rates as high as aliphatics or aro- 
matics. 

Finally, it appears that the chemical 
and allied industry segment of the 
economy will have to invest a total of 
about $9.5 to $10.0 billion for the 
period 1961-1965. Of this total, about 
$4.5 billion will probably go into 
petrochemical facilities. 
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new 


MULTI-FINTUBE 


heat exchanger 


does the work of up to 


One new Brown multi-fintube heat ex- 
changer has as much capacity as up to four 
conventional double pipe sections! Use of a 
bundle of finned tubes in each section ups 
heat transfer capacity substantially, permits 
standardized sections to be used for scores 
of additional duties, previously considered 
impractical or not economical. Further im- 
portant cost savings are achieved by high fin 
efficiency factors, which makes this the 
ideal exchanger for light fluids such as light 
hydrocarbon products, chemicals and even 
water to water service! Obtain heat transfer 
savings of up to 50% or more. Investigate 
these cost-slashing units today. 

Write for Bulletin 111 on Brown’s new 
multi-fintube units. Address Dept. PC-1, 
Brown Fintube Company, 300 Huron Street, 
Elyria, Ohio. 
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conventional units 


BROWN STANDARDIZATION 
REDUCES COSTS SEVEN WAYS 


Brown multi-fintube units permit true heat ex- 
changer standardization. The proper quantity of 
the same identical unit may be used in banks to 
meet any given duty. 
@ LOWER INSTALLATION COSTS — Only one ty pe 
unit to install. 
® NO OBSOLESCENCE— As duties change, units are 
used in new banks. 
@ EASIER MAINTENANCE— Only one type to service. 
@ LOW PARTS cosTs—Only four parts for hun- 
dreds of exchangers. 
NO DOWNTIME—Valving permits any unit to be 
serviced while others operate. 
STANDBYS READILY AVAILABLE—One unit serves 
as a standby. 


IMMEDIATE DELIVERY—From U.S.A., Canada, 
England, France, Germany, Japan and Mexico. 


BROWN FINTUBE 


BROWN FINTUBE 
MEAT TRANSFER PRODUCTS 
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AC 


SYMBOL OF EFFICIENCY IN HEAT TRANSFER PRODUCTS 


FOR FURTHER INFORMATION ON 
VERTISED PRODUCTS. SEE READER SERVICE 
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Unique arrangement of 


compressors demonstrates 


790 ICFM 3500 ICFM 459,600# HR. 
@ 46.0 PSIA & +8F @ 78.0 PSIA @ 212 PSIA 


& + 40F & 170F 
38,100 ICFM f 


@ 12.0 PSIA & — 50F 


GAS TURBINE 

IN TANDEM 

WITH STEAM TURBINE 
TOTAL BHP: 11,500 


NATURAL GASOLINE PLANT—PROPANE REFRIGERATION 
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centrifugal 
DE LAVAL design flexibility 


Here is a good example of De Laval 

design flexibility. In this 

centrifugal compressor installation 
19,050 ICFM 

the customer wanted to use gas 

turbine drive because it would 
provide the most economical use 
of process fuel. But no single flow 
compressor design could operate at 
gas turbine speeds. De Laval 
creative engineering solved this 
problem by splitting the flow into 
two units and several stages as 


illustrated on these pages. 


You can count on De Laval for 
flexible approaches to engineering 
problems. We have built high 
capacity and special purpose 
centrifugal compressors to meet the 
special requirements of the 
petroleum, petrochemical and 
chemical industries. Why not 
benefit ly our more than 40 years of 
experience in solving gas 


compression problems? 


COMPRESSOR Send for De Laval Bulletin 0504. 


mA STEAM TURBINE COMPANY 


920 NOTTINGHAM WAY, TRENTON 2, N. J. 
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New markets hold key to... 


E. D. LOUGHNEY 

President, 

The British American Oil Company, Limited, 
Toronto, Ontario, Canado 


FIG. |. Illustrative of modern process units being built 
at Canadian refineries is this towering Powerformer 
recently completed at Imperial Oil's Calgary refinery. 


CANADA'S CURRENT 17% SURPLUS of refining ca 
pacity over throughput is an echo of the oversupply situa- 
tion prevailing in the oilfields of Western Canada, where 
production is averaging only 50% of the producing poten- 
tial of over 1,000,000 bbl per day. 

With surplus capacity in both producing and refining 
exerting a downward pressure on prices and profits, the 
challenge facing the industry today is intelligent manage- 
ment of these surpluses until supply and demand are 
brought into better balance 

If the industry can learn to cope with the problems of 
surplus capacity as successfully as it has dealt with the 
problems of expansion in the post-war years, there is in 
my view no reason for doubt or uncertainty as to the future 
of the petroleum industry in Canada. 

After many years of uninterrupted expansion in which 
the industry had to run as fast as it could to keep up with 
the rapid growth rate of 12% a year in demand for petro- 
leum products during most of the post-war period, the 
growth rate in the past two years has tapered off to about 
5% annually. 

With most refiners’ long-range planning geared to the 
sharply rising demand curve, some overbuilding was in- 
evitable. Surplus capacity first became evident in 1958, 
when it was a factor in price wars 


New refineries onstream 

Canadian refining capacity, which has nearly tripled in 
the past 10 years, stood at 853,000 bbl per calendar day 
at the end of 1959. Three new refineries which went on- 
stream during 1960 boosted total capacity to 922,000 bbl 
per day, and the total number of operating refineries to 43. 

Refinery crude runs, which rose 11% to 740,000 bbl 
per day in 1959, are expected to increase only 4.5% to 
770,000 bbl per day in 1960—of which 420,000 bbl per 
day will be domestic crude oil and 350,000 bbl per day 
foreign crude imported into eastern refineries. About 60% 
of Canada’s crude imports are from Venezuela. 

For 1961, refinery crude runs are expected to increase 
4% to 800,000 bbl per day, with 452,000 bbl per day 
manufactured from Canadian crude oil and 348,000 bbl 
per day imported. 

Reflecting the current surplus capacity, refinery con- 
struction during 1961 will be considerably lower than in 
1960, but construction of new gas processing plants in 
Western Canada (approximately 20 are scheduled for 
1961) will take up some of the slack. 

Several companies, including B-A have already added 
condensate handling facilities at their Prairie refineries, 
and more condensate capacity will follow. 

Use of LPG for heating purposes and as fuel for trans- 
portation is still growing, particularly in rural areas. De- 
mand for butane is increasing—largely as a result of in- 
creased alkylation, but also for a petrochemical feedstock 

Gas processing plants produce large amounts of LPG 
and other gas liquids in Western Canada which are cur- 
rently the subject of several applications for pipelines de- 
signed to serve refiners in Western Canada or the U.S. 
Midwest. Eastern Canadian LPG requirements are met 
almost entirely from refinery production 
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FIG. 2. Catalytic cracker, 

crude tower, and combination unit 
are seen in view of processing 
facilities and British American's 
Edmonton refinery. 


The impact of the new gas processing plants is evidenced 
by the increase in production of pentanes plus, from 10,000 
bbl per day in 1959 to 15,000 bbl per day in 1960, with 
a forecast of 27,000 bbl per day for 1961. 

For the first time in many years, no major refineries or 
additions to crude capacity are under construction in 
Canada. 


Emphasis on quality, variety 

The emphasis in refinery construction for the next year 
or two will be on new facilities for increasing quality and 
variety of products. 

Smaller projects, completed or under way during 1960, 
include middle distillate desulfurizers, alkylation units, 
naphtha catalytic reformers, and facilities for aromatics 
extraction and asphalt production. 

However, the theoretical over-all surplus of refining ca- 
pacity that exists in the industry today is less than the total 
additions to industry capacity since the beginning of 1958— 
and already the margin between demand and capacity is 
narrowing. 

Some in the industry believe that another round of ex- 
pansion can be expected to begin with the next year and 
a half. By 1964 or 1965, it is estimated that Canadian 
refinery capacity will pass 1,000,000 bbl per day, which 
would represent an increase of more than 15% over 1960. 


Market to Double in 12 Years 

The market for petroleum products in Canada has 
doubled in the past nine years and is expected to double 
again in the next 12, as the country’s rapid growth con- 
tinues. Population, which is 18,000,000 at the present time, 
is expected to exceed 22,000,000 by 1970. 

Canada’s energy requirements are expected to rise at an 
average rate of 4.5% annually—while the percentage of 
total energy supplied by crude oil and natural gas is ex- 
pected to increase from about 63% in 1960 to 73% of the 
larger market of 1970. 

Crude oil and its products, which have increased their 
share of the energy market from 31.4% in 1949 to about 
54.4% today are expected to account for 56.2% by 1970. 

While the per capita consumption of petroleum prod- 
ucts in the U.S. has doubled in the last generation, in 
Canada it has almost quadrupled! 

In 1939, only 4.7% bbl per person were consumed by 
Canadians, exactly half the U.S. average. Today, Canada’s 
per capita consumption is 17.2 bbl, or about 85% of the 
current U.S. figure of 19.7 bbl per capita. 
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Domestic sales to climb 

Domestic sales of refined products to consumers, which 
reached 770,000 bbl per day last year are expected to in 
crease 4% to an average of 800,000 bbl per day for 1960 

Gasoline accounts for about one-third of the total pe 
troleum demand. The demand for middle distillates ranks 
slightly above that for gasoline and has grown at a far 
faster rate. This group of products goes for home heat- 
ing and diesel fuel requirements. Half of Canadian homes 
are heated by fuel oil, the railways are nearly 100% 
dieselized, and there is a major trend toward diesel engines 
in farm tractors and highway transport trucks. 

Heavy fuels account for about 17% of demand, with 
the balance divided among asphalts, lubricating oils, greases, 
waxes and other miscellaneous products. 

Without imports of certain products, refiners could not 
meet Canada’s high middle distillate and residual fuel oil 
demand without building excessive gasoline inventories 

Considerable quantities of aviation gasoline are also 
imported, since Canadian refiners never did develop exten- 
sive facilities for avgas production. Now that jets are taking 
over the airways, it is doubtful if existing avgas facilities 
will be much expanded. 

During 1960, product imports are expected to average 
80,000 bbl per day. Of this amount, 50,000 bbl per day 
will go to Quebec and the Maritimes, 19,000 bbl per day 
in Ontario, and about 10,000 bbl per day for British Co- 
lumbia and the Prairies. 


Refiners boosting octane 

Canadian refiners have been particularly aggressive in 
boosting the research octane numbers of their motor fuels 
The research octane of Canadian house-brand gasoline 
spurted ahead of the U. S. for a year in 1953, then feli 
back. It was ahead again in 1958 and 1959. In 1960, a 0.9 
increase put the U.S. ahead at 92.4 compared with Can- 
ada’s 92.3. 

Six years ago the average Canadian premium fuel 
trailed its U.S. counterpart by about three octane numbers 
Now the spread has been cut to about 0.6, at 98.7 in Can- 
ada compared with 99.3 in the U.S 

In downstream processing, which contributes to the 
quality of refined products, Canada has traditionally lagged 
one or more years behind the U.S., but the gap is narrow- 
ing steadily. 

The outlook for 1960 is that the four “blue-ribbon” 
processes (cat cracking, cat reforming, hydrogen treating, 
and alkylation) will equal 76.5% of crude capacity in 
Canada, compared with 86.5% in the U.S 
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Refining now is so complex that further increases in 
gasoline quality will be very costly. British American Oil 
estimates that it costs about $1,500,000 in capital invest- 
ment to improve by one octane the quality of gasoline pro- 
duced at our 55,000 bbl per day Clarkson refinery near 
Toronto. 

Although the race towards higher research octane rat- 
ings seems to be tapering off, today’s cars demand gasolines 
with high motor octane and low sensitivity — that is, a 
small difference between the octane ratings obtained by 
the motor and research methods. 


Important refinery processes 

The alkylation process answers this requirement to a 
“T.” High octane alkylate, which is used extensively in the 
blending of premium fuel for automobiles, not only in- 
creases octane but also reduces sensitivity of the finished 
gasoline. 

Alkylation is gaining steadily in popularity in Canada. 
Today there are eight units in the country capable of pro- 
ducing a total of 12,000 bbl per day of ultrahigh octane 
alkylate for use as a blending component in motor gaso- 
line. Six of the eight units have been built in the past two 
years. 

During World War II, the Canadian Government built 
two alkylation plants to make components for aviation 
gasoline. One, at Montreal, has since been closed. The 
other, built at Calgary in 1944, was purchased by Imperial 
Oil. It was not until the Petrofina refinery went onstream 
in 1955 that a second unit was in operation. 

Although once very costly in both initial capital outlay 
and operating expense, today’s modern alkylation units can 
be built and operated very economically. 

Alkylation enables refineries to economically utilize sur- 
plus butanes within the refinery. 

Alkylation also enables refiners to reduce the severity of 
the catalytic reforming operation, which precedes alkyla- 
tion. Most refiners agree that an octane rating below 98 
(unleaded) in the reformate is the optimum that should 
be expected from a catalytic reforming unit, if a reason- 
able yield is also expected. 

The trend toward greater use of alkylation (or per- 
haps the isomerization process) will doubtless continue, 
since most large refineries have already exhausted the po- 
tential for octane improvement in older catalytic processes. 
Isomerate (isoparaffins formed by isomerization) likely 
will become the next important component to provide 
higher octane numbers for motor gasolines. 
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Catalytic reforming was first installed in Canada in 1952, 
and since then has become well established. Today it repre- 
sents 16.1% of total crude capacity, approaching the U.S. 
level of 18.6%. 

Like thermal reforming, it converts low octane gasoline 
into higher octane gasoline. 

The older method of reforming produced an end product 
with a research number of 65 to 80. The catalytic method 
yields reformate with an octane rating up to 100, with 90 
to 95 as the normal range. 

By-product hydrogen from the reforming process has 
led to expanded use of hydrogen treating for removing 
sulfur from reformer charge stocks, middle distillates, cat 
cracker feeds, lube oils and waxes. 

The additional desulfurization units recently built by 
Ontario refiners have enabled them to process increased 
amounts of high-sulfur, crude oil from Saskatchewan. 


Hydrogen treating capacity in Canada jumped from 
about 59,000 bbl per day in 1958 to an estimated 192,000 
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bbl per day in 1960, representing 20.8% of crude capacity, 
compared to 18.5% in the U.S. 

The next step in hydrogenation will be hydrocracking, 
which is actually a form of catalytic cracking in the pres- 
ence of hydrogen. This process represents a major break- 
through in the quest for techniques to increase the yield 
of gasoline from distillates. The value of this process will 
become increasingly apparent as the growing importance 
of natural gas as a fuel makes its impact on the distillates. 


Catalytic cracking, a process superior to thermal crack- 
ing in that it produces higher octane gasoline, was devel- 
oped in the 1930’s but not installed in Canada in any 
significant scale until after World War II. 

Growth in cat cracking capacity was so rapid that for 
a few years it was actually greater in relation to crude- 
charge capacity than in the U.S. This was brought about 
by a tremendous increase in 1955 when over 110,000 bbl 
per day went onstream, a 47.6% rise over the previous 
year. It has increased less rapidly since then, and the U.S. 
is Once more ahead on a relative basis. 

Present catalytic cracking capacity of 366,000 bbl per 
day represents approximately 39.7% of crude capacity, 
compared with 46.3% in the U.S. 

The gases released by distillation and cracking may be 
converted into gasoline by a process opposite in its effect 
to cracking. Catalytic polymerization units link the small 
molecules of propylene, isobutylene and butylene into larger 
molecules which form gasoline. Catalytic polymerization 
was the first process to utilize olefins produced during 
cracking operations. 

Approximately 20 Canadian refineries have cat poly 
units, with a combined capacity of 24,500 bbl of polymer 
gasoline a day. 

Poly gas has a high research octane, but it also has a 
high sensitivity, and therefore a relatively low motor- 
method octane. This is an undesirable feature by today’s 
standards. 


Automation increases efficiency 

A great deal of emphasis in Canadian refining con- 
tinues to be placed on cost reduction and efficiency, and in 
this regard computers are playing an increasingly important 
role. 

B-A has used computers since 1953 in planning refinery 
and coordinating supply operations. Computer study of 
integrated supply operations has proved useful in evaluat- 
ing alternatives in selecting crude oils, refinery processing 
equipment and product purchases. 

Increased automation of refinery processes is a tech- 
nological necessity. As refining processes grow increasingly 
complex and interdependent, the human mind will no 
longer be able to absorb all the necessary information and 
make calculations fast enough to provide answers when 


they are needed *x*** 
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Petrochemicals 
im Canada 


Ethylene and ethylene oxide units sparkle in dramatic night 
scene at Union Carbide Canada Limited's Montreal East plant 


J. L. PORTER, Petrochemical Adviser, The British American Oil Company Limited, Toronto, Ontario, Canada 
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PRODUCTION OF PETROCHEMI- 
CALS in Canada has paralleled closely 
the growth of the industry in the Unit- 
ed States, except that there has been 
an appreciable time lag between initial 
production in the States and in Canada. 
Since Canada’s population is about 
one-tenth that of the United States, one 
does not expect to find production of a 
specific chemical in Canada before ten 
economical manufacturing units can 
be supported in the United States. 
There is generally a similar lag in the 
demand for and the production of all 
petrochemicals, as measured in pounds 
per capita, as shown in Fig. 1. Of 


course there are exceptions in the case 
of certain chemicals related to the 
availability of export markets, calcu 
lated over-capacity, or some unusual 
local advantages. A few examples will 
illustrate the time-lag and some of the 
exceptions 

Petrochemical ammonia was avail 
able in the U. S. in 1930, but Canada’s 
first production occurred in 1941. As a 
part of Canada’s war effort, a synthetic 
rubber plant was rushed to completion 
in the early 1940°s as were several in 
the United States. Polyethylene ap 
peared in the U.S. in 1943, but w 


produced in Canada before 1953. Pe 


iS not 
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FIG. |. Relative growth of petrochemical industry—U.S. Canadian 
production per capita. 
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TABLE 1. Estimated Production of 
Petrochemicals — 1959, 
(Millions of Pounds) 


Total petrochemicals 


Plastics 


Ethylene 
Butylene 


Benzene 


Synthetic rubber 


Propylene 


Carbon 
Ethyl! al 


black 


cohol 


Butadiene 
Ethylene oxide 


Methane 
Toluene 
Xylene 


Styrene 


Ethylene glycol 
Polyethylene 
[sopropanol 
Acetylene 

Syn. fibres (non-cellulosic) 


Phenol 
Formald 


ehyde 


Det. alkylate 


Nylon 
Neopren 
Acryloni 


e 
trile 


Oxo chemicals 


Cumene 
Propyler 


Dacron (terylene) 


Polypror 


1e oxide 


»y lene 


U.S.A 


50,000 


5,700 
4,500 
3,000 
2,600 
2,500 
2,000 
800 
700 
500 
400 
400 
400 
300 
200 
100 
,100 
100 
900 
560 
530 
500 
460 
300 
240 
220 
200 
190 
145 
100 
20 


Canada 


l, 


400 


350 


180 
Pp 


129° 


300 


Pp 
60 
NP 
150 
Pp 
Pp 


NP 
NP 
NP 
4 
P 
Pp 
NP 


* — Includes coke oven benzene 

P — Produced but quantity unknown 
- Not produced from petrochemi- 
cal materials or not produced. 


NP - 
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Oxidation vessels at B-A-Shawinigan's phenol-acetone plant 


at Montreal, world's first cumene-to-phenol installation. 


troleum benzene was available in the 
U.S. about 1950, but in Canada was 
not produced until 1958. A major ex- 
ception was the conversion of benzene 
to phenol via the cumene process when 
the world’s first unit was put on stream 
in 1953 at B.A.-Shawinigan’s plant in 
Montreal. Table 1 compares the U.S. 
and Canadian production of some pet- 
rochemicals. 


Problems manufacturers face 

The Canadian chemical manufactur 
er is faced with a number of problems 
related to geography, political econ- 
omy, population, and other factors 
which have caused the average return 
on investment to be as low as 3.9%, 
roughly 50% of the return which is ex- 
pected in the United States and the 
United Kingdom. The size of plant is 
usually smaller than would be consid- 
ered economical elsewhere. Transpor- 
tation costs are often burdensome, tar- 
iffs and tax structures unfavorable, and 
the market researcher finds it difficult 
to obtain authentic facts and figures to 
substantiate new installations or expan- 
sions. 

Chemical plants in Alberta, includ 
ing sulfur units, are 2000 miles from 
eastern markets, and face an 800 mile 


haul over mountains to the west coast. 
On the other hand, plants in Eastern 
Canada must supply goods to the west 
over equally long distances. 

Tariffs are under review by a special 
commission of the Canadian govern- 
ment, but concrete results are not ex- 
pected for two years. An example of 
the present tariff structure is benzene, 
which comes in under two rates. The 
tariff on benzene made from petroleum 
is ¥3 cent per imperial gal, but if pro- 
duced from coal tar, the rate is 20% 
of its value. There are numerous other 
anomalies in the areas of plastics, res- 
ins, and organic chemicals. Many 
chemicals are exempt if required for 
specified end uses, especially for agri- 
cultural purposes. 


Principal producing areas 
Petrochemicals are produced in well 
defined areas, just as in the States. The 
Province of Alberta is presently the 
largest source of Canada’s crude and 
gas, and a number of chemical plants 
are located there. Principal products 
are ammonia, sulfur, polyethylene, and 
oxygenated products of propane and 
butane. Another petrochemical com- 
plex has grown up near Sarnia, Onta- 
rio, as an out-growth of the wartime 
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TABLE 2. Major Petrochemical Producers in Canada — 1960. 


Estimated 
1960 
Canadian 
capacity 
million 


Petrochemical _|bs/year 


Acetone n.a. 


Ammonia 


Benzene 
Butadiene 


Polymer Corporation Ltd.—Sarnia, Ont 

Cabot Carbon of Canada Ltd.—Sarnia, Ont. 
British American Oil Co. Ltd.—Montreal, Que. 
Imperial Oil Ltd.—Sarnia, Ont. . 

Shell Oil Co. of Canada Ltd.—Montreal, Que. 
Canadian Industries Ltd.—Edmonton, Alta. 


Carbon black 
Cumene 
Detergent alkylate 


Ethylene 


Dow Chemical of Canada Ltd.—Sarnia, Ont. 
Imperial Oil Ltd.—Sarnia, Ont. 

Polymer Corporation Ltd.—Sarnia, Ont. 

Union Carbide Canada Ltd.— Montreal, Que. 
Canadian Chemical Company Ltd.—Edmonton, Alta. 


Formaldehyde 


St. Maurice Chemicals Ltd.— Varennes, Que. 
Union Carbide Canada Ltd.—Belleville, Ont 
B.A.—Shawinigan Ltd.— Montreal, Que. 

Shell Oil Co. of Canada Ltd.— Montreal, Que. 
Canadian Chemical Co. Ltd.—Edmonton, Alta 


Isopropanol 


Pentaerythritol 


St. Maurice Chemicals Ltd.— Varennes, Que 
B.A.—Shawinigan Ltd.— Montreal, Que. 
Canadian Industries Ltd.—Edmonton, Alta 

Dow Chemical Co. of Canada Ltd.—Sarnia, Ont 
Du Pont of Canada Ltd.—Sarnia, Ont. 

Union Carbide Canada Ltd. —Montreal,Que. 
Dow Chemical Co. of Canada Ltd.—Sarnia, Ont. 
Monsanto Canada Ltd.— Montreal, Que 

Dow Chemical Co. of Canada Ltd.—Sarnia, Ont 


Phenol 
Polyethylene 


Polystyrene 


Styrene 


Polymer Corporation Ltd.—Sarnia, Ont. 


Synthetic rubber 
Urea 


n.a. — not available. 


production of synthetic rubber. Refin- 
ery feedstocks are used to produce tet- 
raethyl lead, detergent alkylate, a 
variety of synthetic rubbers and latices, 
carbon black, polystyrene, ethanola- 
mines, glycols, benzene, toluene, and 
xylene. Refineries in this area process 
Canadian crude oil received by pipeline 
from the western provinces. A third 
major petrochemical center exists at 
Montreal, where phenol, acetone, etha- 
nolamines, glycols, ethylene oxide, 
polyethylene, polystyrene, detergent 
alkylate, epoxy resins, isopropyl alco- 
hol, and ketones are made. There are 
a few other isolated spots of petro- 
chemical activity along the St. Law- 
rence Seaway where such companies 
as Du Pont and Canadian Industries 
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Companies and plant location 


B. A. Shawinigan Ltd.— Montreal, Que. 
Canadian Chemical Co. Ltd.—Edmonton, Alta. 
Shell Oil Co. of Canada Ltd.— Montreal, Que. 
Canadian Industries Ltd.— 
Consolidated Mining & Smelting Co. Ltd.—Calgary, Alta. 
Cyanamid of Canada Ltd.— Welland, Ont. 

North West Nitro Chemicals Ltd.— Medicine Hat, Alta. 
Sherritt Gordon Mines—Fort Saskatchewan, Alta. 
Canadian Oi! Co. Ltd.—Sarnia, Ont. 

Imperial Oil Limited—Sarnia, Ont. 


Polymer Corporation Ltd.—Sarnia, Ont. 
Consolidated Mining & Smelting Co. Ltd.—Calgary 


Commenced 
operations 


1953 
1953 
1953 
1959 
1941 
1960 
1956 
1954 
1956 
1958 
1943 
1953 
1953 
1957 
1958 
1953 
1953 
1958 
1933 
1953 
1953 
1953 
1953 
1955 
1953 
1953 
1953 
1953 
1953 
1959 
19€0 
1957 
1947 
1947 
1953 
1943 
1913 
1960 


Millhaven, Ont. 


Ltd. make synthetic resins, plastics, 
and fibers of various kinds. 


Capacity ahead of demand 


Today there is more than sufficient 
capacity to supply Canada’s require- 
ment of ammonia, urea, synthetic rub- 
ber, polyethylene, detergent alkylate, 
phenol, acetone, sulfur, and several 
other petrochemicals. Exports are the 
only answer until demand catches up 
with capacity, and one finds such com- 
panies as the Polymer Corporation ex- 
porting as much as two-thirds of its 
production. There are five ammonia 
plants, with another to be completed 
this year; four polyethylene units; five 
producers of ethylene; two of styrene; 


two of detergent alkylate; two of 1so- 
propanol, three of acetone; two ol 
ethanolamines and glycols; one of syn- 
thetic rubber; one of synthetic phenol; 
one of cumene, and two of butadiene. 
The individual plants are listed in 
Table 2. 

During 1960, expansions have oc 
curred, or will be completed, in phenol, 
polyethylene, ammonia, urea, vinyl 
chloride ,and pentachlorophenol. New 
products added in 1960 include ethyl 
chloride, pentaerythritol nitrate, and 
xanthates. Canadian Chemicals at Ed- 
monton, which produces a variety of 
oxygenated compounds from propane 
and butane via Celanese processes, is 
increasing capacity by 40% through 
the expedient of converting to oxygen 
instead of air for the oxidation. 

Several new projects to be completed 
in 1961 have been announced. These 
include three aromatic extraction units, 
principally for benzene, with a total 
designed output of almost 40 million 
gallons of benzene per year, more am- 
monia capacity, another carbon black 
plant, more phenol to be made from 
toluene by Dow, additional ethanola- 
mines and glycols, another phthalic 
anhydride unit, a maleic anhydride 
unit, besides several sulfur extraction 
plants. The Polymer Corporation will 
build a 20,000 ton plant to produce 
one of the new synthetic “natural” rub- 
bers, and will also go into the produc- 
tion of black masterbatches, which 
have been imported in small quantities 
It is considered most likely that more 
ethylene capacity will be installed for 
conversion to vinyl chloride, and sev- 
eral other possible derivatives. 


Aliphatic chemicals 

Since the early 1940's and 1950's, 
there have been established uses of 
ethylene, propylene, and butylene in 
Sarnia and Montreal for the manufac 
ture of styrene, butadiene, amines, gly- 
cols, cumene, and isopropyl alcohol 
Polyethylene was added to this list in 
1957 at Montreal, and in 1959 at Sar- 
nia. These products were made, for the 
most part, from refinery gases and light 
ends. In each case, several refineries 
contributed to the feedstocks. A minor 
volume of ethylene has been produced 
from ethane at Edmonton since 1953, 
and a series of oxygenated hydrocar- 
bons also have been produced from 
refinery propane and butane 

In 1958, Imperial Oil completed at 
Sarnia a naphtha steam cracking unit to 
supplement the refinery production of 
olefins in that area 
stock for the production of olefins in 
the United States seems to have been 
LPG, but economics favor naphtha in 


The preferred feed 
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Benzene is converted to cumene in this unit at B-A- 
Shawinigan's phenol-acetone plant at Montreal. 


Eastern Canada, as in Europe, where 
LPG is not readily available. Total 
ethylene capacity is now rated at 350.- 
000,000 Ib per yr, with a 1960 demand 
of over 200,000,000 Ib. These facts 
indicate that new ethylene capacity will 
be required before 1965, when demand 
may reach 450,000,000 Ib per year. 
There is a good possibility that addi- 
tional ethylene capacity would be lo- 
cated in the Montreal area. Nearly all 
the refinery gases there are going to 
ethylene, and further requirements 
must come from other feedstocks. Pro- 
pylene would also be a valuable prod- 
uct. 


Aromatic chemicals 


Principal aromatic compounds made 
in Canada have been styrene, since 
1943; cumene, since 1953; and deter- 
gent alkylate, since 1957. All these 
chemicals are derived from benzene, 
and the demand for this chemical has 
exceeded the output of coke ovens for 
a number of years. The installation of 
a Udex extraction unit at Sarnia in 
1958 could not bridge the gap, and 
imports in 1960 should exceed 10,000,- 
000 gal 

Recent announcements of three new 
petroleum benzene units, having a total 
capacity of at least 25,000,000 gal per 
yr, indicate the 1960 deficit may be- 
come a 20,000,000 gal plus excess, 
which must be exported for an interim 
period. British American’s 6,000,000 
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gal unit is expected to be onstream in 
May 1961, followed closely by Texa- 
co’s unit, with Imperial Oil's 30,000,- 
000 gal installation to be completed in 
the fall of 1961. An increased usage of 
polystyrene is expected to take up a 
good deal of this surplus in time, and 
Monsanto is building a 6,000,000 Ib 
per yr maleic anhydride facility at 
Montreal which will require additional 
benzene. 

As in the United States, toluene and 
xylene have not yet had large chemical 
uses. A phenol plant is scheduled for 
completion in 1961 in Vancouver, 
which will use toluene as the primary 
feedstock. Terephthalic acid and its 
derivatives are imported for making 
various fibers and plastics. 

Producers of phthalic anhydride in 
Canada have been subjected to the 
same squeeze as those across the bor- 
der. Not much naphthalene is made 
in Canada, and other sources have 
dried up. Ortho-xylene has not been 
acceptable as an alternative feedstock. 
Petroleum-based naphthalene may be 
the answer, but the large expansion of 
naphthalene facilities in the United 
States will cause potential Canadian 
producers to hesitate. 

Cyclohexane is another aromati: 
chemical which is used to some degree 
in Canada in the production of nylon. 
Virgin cyclohexane cannot be made at 
a reasonable cost, and its production 
from imported benzene has been mar- 
ginal. However, the demand for cyclo- 


hexane is increasing, and manufactur- 
ing in Canada may occur before 1965. 


Synthetic rubber 


The only manufacturer of synthetic 
rubber in Canada is the Polymer Cor- 
poration at Sarnia, which is owned by 
the Canadian government. It is organ- 
ized like a private company, and pays 
the usual taxes. Sizable profits have 
also gone into the government treas- 
ury after allowing for necessary capital 
expenditures. 

Polymer has been able to operate at 
near capacity of 150,000 tons per year 
by reason of large world-wide export 
markets. The company makes a wide 
variety of synthetic rubbers, including 
styrene, nitrile and butyl types. 

Polymer has an aggressive research 
organization, with one of the most 
modern rubber laboratories to be found 
anywhere. A decision has been reached 
to produce polybutadiene following 
extensive research investigation, and it 
has been announced that a 20,000-ton 
plant will be built at Sarnia. Polymer 
has also made a contract to supply the 
Mexican petroleum interests with tech- 
nical assistance in rubber technology, 
and has undertaken to build plants in 
France and elsewhere to retain its ex- 
port markets. 

The government has appointed a 
committee to investigate the possibility 
of disposing of the Polymer Corpora- 
tion to private interests since some po- 
litical conflict may arise when Polymer 
builds and operates foreign plants. Of- 
fers have been received in the past, but 
have not been acceptable because the 
government considered that the price 
was too low. If Polymer is sold, the 
government would require that certain 
qualifications be met by the purchaser. 
These qualifications would be related 
to the amount of Canadian capital in- 
volved, and type of organization pro- 
posed. 


Plastics and resins 


Canadian consumption of plastics 
currently runs to 20 Ib per capita, 
which is about two-thirds of the U.S. 
consumption. Polyethylene leads the 
field. Earlier manufacturers of polye- 
thylene are expanding plants, and two 
new facilities have been added at Sarnia 
by Du Pont and Dow to make total 
capacity in the order of 140,000,000 
lb per yr. Polystyrene, vinyl chloride 
and the phenolic resins are also made 
in considerable quantities. 

It is expected that the general growth 
rate for plastics and resins should be 
steady but not phenomenal at perhaps 
8%, although the consumption of 
polyethylene may increase by double 
this figure. Consumption of plastics by 
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1965 should exceed 500,000,000 Ib, 
compared to U.S. requirement of 8 
billion Ib. 

Polypropylene, of course, is a dark 
horse in the battle of the plastics, and 
some of the potential producers in Can- 
ada are marketing U.S. or European 
derived material. Domestic production 
will certainly take place, but may be 
delayed two or three years for market 
development. 

About one-third of Canada’s de- 
mand for plastics and resins is im- 
ported in the form of raw materials 
and finished products. Some of this 
market will be a target for domestic 
production, but the biggest increase 
should occur in the new uses, especially 
in the construction and appliance fields, 
and in packaging. Good cheap home 
insulation will be highly useful in 
Canada. 


Ammonia and fertilizer 


Ammonia was the first petrochemi- 
cal produced in Canada, at Calgary in 
1941. During the 1950's, other am- 
monia plants were built, mostly in the 
west, and some eastern plants switched 
to natural gas instead of coke. One 
more ammonia project is to be com- 
pleted in 1961 adjacent to Du Pont’s 
plant at Maitland, Ontario. 

Much of the ammonia produced in 
the prairie provinces has to be exported 
in a very competitive market. One 
company has built a 36,000-ton urea 
facility to supply a more concentrated 
fertilizer. A urea plant had been com- 
pleted previously in 1959 in Eastern 
Canada. This unit, however, utilizes 
steel plant off-gases as a feedstock. 

There is one bright cloud in the pic- 
ture for western producers. The dam- 
ming of the South Saskatchewan River, 
which is under way, is expected to sup- 
ply sufficient water to irrigate 500,000 
acres of land, and consumption of fer- 
tilizer should increase. Since potash is 
now available in Saskatchewan, the 
only missing element is phosphate, 
which has to be imported. Discovery 
and development of suitable phosphate 
ores would allow the production of a 
complete fertilizer from local re- 
sources. 


Sulfur 


Sulfur contributes the largest num- 
ber of pounds to any statistical sum- 
mary of petrochemicals produced in 
Canada. Since it is not made deliber- 
ately but rather as a byproduct of nat- 
ural gas, its effect in the overall picture 
must be valued accordingly. Produc- 
tion of sulfur in 1960 will be 400,000 
long tons. In 1965, it is expected that 
as much as 2,000,000 tons may be 
made as a result of rising gas exports 
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and increasing sulfur content of the 
gas produced. 

Sulfur is moving into world markets 
through bulk shipping installations at 
Vancouver, but freight rates over the 
Rockies depress the net-back to the 
producers. A number of projects have 
been proposed to transport sulfur as a 
slurry, or in some liquid compound, 
through pipelines, but none have 
reached the stage of commercializa- 
tion. Research is continuing on these 
proposals. 


LPG — Western Canada 

There is considerable contfoyersy 
over the disposal of natural gas liquids 
produced in Western Canada, the vol- 
ume of which by 1970 may amount to 
150,000 bbl per day. The LPG portion 
of these liquids is considered by some 
to be an excellent source of a large 
petrochemical industry based in AIl- 
berta. However, high freight rates are 
likely to prevent this from occurring, 
except for a few chemical intermedi- 
ates. Much more likely is the transfer 
of excess liquids to Eastern Canada 
and the west coast in existing pipelines, 
or export to the United States through 
a new pipeline. The Alberta Conserva- 
tion Board is dealing with this problem. 
Several briefs based on different pro- 
posals for disposal of natural gas liq- 
uids have been presented to the board. 


Market research 


Market research is fundamental to 
the rapidly changing petrochemical in- 
dustry. It is difficult to obtain reliable 
facts on Canadian production and con- 
sumption of chemicals through govern- 
ment statistical or other sources. It is 
government policy not to publish fig- 
ures when fewer than three consumers 
or producers are involved, which is 
often the case. This means that more 
field work is required to establish gbe 
true situation. Consulting market re- 
search firms with Canadian chemical 
background are few, but recently two 
American firms have established offices 
in Toronto. The Canadian government 
has instituted a scheme to establish bet- 
ter communications between business 
men and trade commissioners in for- 
eign countries in an attempt to stimu- 
late foreign trade. This involves meet- 
ings between interested business men 
and the trade commissioners from 47 
foreign countries. 


Research 


The chemical tndustry thrives on re- 
search, which is becoming more and 
more competitive. In many research 
and development laboratories there is 
a sense of urgency to discover or de- 


velop a new process or catalyst before 
someone else can get into the field with 
it. Thus, one finds the Polymer Cor- 
poration, Dow Chemical, Canadian 
Chemical, Carbide Chemicals, Dunlop 
Rubber, and Imperial Oil building or 
expanding research facilities, even 
though most of these companies have 
available to them extensive research 
data from their own parent companies 
Many problems faced by Canadian 
chemical companies are unique, but 
are not considered important enough 
for immediate investigation by large 
parent organizations. A company with 
its own research and development fa 
cilities can move faster than one de- 
pending on outside help 


Expected growth 


Considering the factors of relative 
population and stage of maturity, 
growth in production of petrochemi- 
cals in Canada should parallel the 
growth in the United States because 
the two economies are tied rather 
closely. Excluding sulfur, total produc- 
tion in 1965 should reach 2.5 billion 
lb, which represents a 10% growth 
rate. The present capital investment of 
$500,000,000 can be expected to re- 
quire $100,000,000 of additional funds 
by that time, of which $30,000,000 
will be spent in 1961 if all of the an- 
nounced projects are completed. An 
other $30,000,000 will be needed for 
further projects in the planning stages 

Even though the present business 
and economic climate seems to be ini 
mical to new ventures and expansions 
leaders in the chemical industry look 
forward with optimism. 

Despite recent unemployment and 
increasing competition, both abroad 
and at home, it is anticipated that 
changes in the tariff structure, and in 
other corrective measures, coupled 
with vigorous action on the part of in 
dustry to reduce costs, will offset the 
somewhat gloomy state of affairs that 
was pictured earlier this year by some 
experts. xx * 
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petrochemical adviser to the manu- 
facturing department of The British 
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the company at its Montreal, To- 
ronto, Calgary, Moose Jaw, and 
Clarkson refineries. He was head 
process engineer in the manufactur- 
ing department head office before 
assuming his present post. Porter 
holds an MS in chemical engineering 
from Virginia Polytechnic Institute 


C-23 





What's ahead in... 





Plant Location 


Plant Operator 


Nominal 
Capacity 
Residue Gas 
MMcfd 


Type of Plant 


Year on 
Stream 


Investment 
M$ 





ALBERTA 
Acheson 
Alexander 

Big Valley! 
Bonnie Glen 
Carton 
Carstairs 
Cessford 
Cessford 
Cessford 
Cessford 
Cessford 
Countess 
Devon 
Enchant 

Gilby 

Gilby 

Golden Spike? 
Harmattan-Elkton? 
Hobbema 
Hussar 
Hussar 
Innisfail* 
Jumping Pound 
Nevis 

Nevis 
Okotoks 

Oyen 
Pembina 
Pembina® 
Pincher Creek 
Prevo 
Princess 
Princess 
Princess 
Provost 
Provost 


Redwater 

Sedalia 

St. Albert 

Turner Valley 
Turner Valley 
Three Hills Creek 
Wayne- Rosedale 
Westerose South 
Windfali* 


SASKATCHEWAN 
Nottingham 
Smiley 

Steelman 
Coleville 


BRITISH COLUMBIA 
Taylor’ 
Taylor® 


Progas Ltd 

Mid-Western Industrial Processors 
Progas Ltd 

Texaco Exploration Co. 

Canadian Western Natural Gas Co 
Home Oil Co. 

California Standard Co 

Cankee Gas 

Canex Gas Co. 

Hudson's Bay Oil and Gas Co 

Tidal Petroleums & Canadian Chieftain 
Sun Oil Co., Ltd 

Imperial Oil Ltd 

Sun Oil Co., Ltd 

British American Oil Co., Ltd 
Texaco Exploration Co 

Imperial Oil Ltd 

Canadian Superior Oil of California 
Western Leaseholds 

Canadian Pacific Oil and Gas 

T Gas Tr 

Canadian Oils Ltd. 

Shell Oil Company of Canada, Ltd. 
The British American Oil Co. Ltd. 
The California Standard Co. 

Texas Gulf 

Hudson's Bay Oil and Gas Co., Ltd. 
Goliad Ltd. 

Texaco Exploration Co 

The British American Oil Co., Ltd 
Kerr McGee Oil Industries 

Amurex Oil Co., Ltd 

California Standard Co 

Okalta Oils Ltd. 

Canadian Chieftain Petroleums Ltd. 
Provo Gas Producers 





imperial Oil Ltd 

Canex Gas Co. 

Ajax Processors Ltd 

Anglo American Exploration Co. 
Royalite Oil Co. 

Honolulu Oil Corp. 

T Gas Tr Co. 
The British American Oil Co., Lid 
Pan American Petroleum Corp 





Imperial Oil Ltd. 

imperial Oil Ltd. 
Steelman Gas Co., Ltd. 
Saskatchewan Power Corp 


Pacific Petroleums, Ltd 
Jefferson Lake Petrochemicals 
Alberta 

Saskatchewan 

British Columbia 


WESTERN CANADA TOTAL 


Absorption 
Refrigeration 
Absorption 
Absorption 
Expansion 
Refrigeration 
Adsorption 
Adsorption 
Adsorption 
Refrigeration 
Adsorption 
Adsorption 
Refrigeration 
Adsorption 
Adsorption 
Adsorption 
Compression 
Compression 
Refrigeration 
Adsorption 
Refrigeration 
Absorption 
Refrigeration 
Absorption 
Refrigeration 
Amine & Claus 
Adsorption 
Refrigeration 
Refrigeration 
Absorption 
Adsorption 
Adsorption 
Adsorption 
Adsorption 
Adsorption 
Adsorption 
Refrigeration 
Refrigeration 
Adsorption 
Absorption 
Absorption 
Absorption 
Adsorption 
Adsorption 
Refrigeration 


__ Refrigeration 


2,200 
39 
655 

500(Est) 

2,000(Est) 
107 
us 
12,000 
3,500 





Absorption 
Refrigeration 
Adsorption 
Absorption 


2,200 

750 
6,000 
2,000(Est) 





Absorption 
Claus 


35,265 
3,000 
110,659 
10,950 
38,265 


159,874 
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4. G. STABBACK 
Chief Gas Engineer, Oil and Gas Conservation Board 
Province of Alberta, Calgary, Alberta, Canada 





CANADA'S GAS PROCESSING IN- 
DUSTRY is now emerging from insig- 

N Total Natural Stabilized Weathered nificance to a position of some stature 
Propane Isobutane Butane Butane Gasoline Condensate Condensate Sulfur ...and will more than double in in- 
vested capital for new plants and equip- 
ment during the next 10 years, Plant 
investments should total $260,000,000 
for Alberta alone and as much as 
$340,000,000 for Western Canada as 
a whole. 

Natural gas processing operations 
are taking place in the provinces of 
Alberta, Saskatchewan and British Co- 
lumbia. It is expected that in future 
years plants will be located in Yukon 
and Northwest Territories as natural 
gas developments proceed northward 

The table lists Canadian natural gas 
processing plants in operation as at the 
end of 1960. Name of plant owner and 
plant location are listed together with 
pertinent details concerning nominal 
capacity, type of plant, year of con- 
struction, estimated plant cost, and 
type of plant products being manufac- 
tured. The total installed plant capacity 
to date is approximately 1930 MMcf 
per day, residue gas basis, correspond- 
ing to an estimated investment of some 
$160,000,000. 

In the early stages of development 
of the natural gas processing industry 
in Western Canada, plants were built 
as wet gas sources were required to 
supplement existing dry gas fields in 
supplying the local markets. The polli- 
cies of the regulatory authorities re- 
quiring the conservation of oilfield gas 
wherever economically feasible, meant 
construction of several plants, even 
though some problems in disposing of 
the residue gas had to be overcome. 


Plant Products 








The first gas processing plant to be 
built in Canada was that of Royalite 
Oil Company Ltd. in the Turner Valley 
field. In 1925 a desulfurization plant 
employing the Seaboard process having 
a capacity of 60 MMcf per day was 
installed. A 75 MMcf per day oil ab- 
sorption plant was built in 1933 and 
in the next two decades several addi 
tions to absorption plant and scrubbing 
plant capacity were made in the field 
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Propane recovery commenced in 1948 
and sulfur recovery in 1952. In 1959 
the average output of products from 
rurner Valley was as follows: 

Natural Gasoline, 1400 bbl per day. 

Propane, 350 bbl per day. 

Suifur, 25 long tons per day. 

The discovery of oil at Leduc in 
1947 and at Redwater in 1948 fol- 
lowed by the rapid development of sev- 
eral oilfields in the next few years in 
central Alberta resulted in the building 
of several plants for the conservation 
of casing head gas. Through coopera- 
tion between producers and the AI- 
berta Oil and Gas Conservation Board 
economic studies were carried out at 
early stages of development in each of 
the several oilfields. As a result of these 
studies, the feasibility of gas processing 
was determined. Plants were con- 
structed at Devon for the processing of 
oilfield gas produced at the Leduc- 
Woodbend and Golden Spike fields; at 
Acheson, at Redwater, at Pigeon Lake 
for Bonnie Glen, Wizard Lake and 
Glen Park gas, and at Nevis for Stet- 
tler and Fenn-Big Valley gas. More 
recently plants were constructed at 
Drayton Valley and Cynthia to process 
Pembina gas and at Innisfail to pro- 
cess both oil and gas produced in the 
Innisfail field. 

Difficulties in varying degrees were 
experienced in the marketing of residue 
gas and plant by-products as each plant 
came onstream. Due to the conserva- 
tion minded policies of the Alberta gas 
utility companies, every effort was 
made to find a market for the plant 
residue gas streams. Except for the 
output of the Innisfail plant, which has 
been purchased by Trans-Canada Pipe 
Lines Ltd., all other residue gas from 
Alberta plants is marketed locally. 
Similarly, gas being conserved in Sas- 
katchewan at Steelman, Nottingham, 
and Smiley is being purchased by the 
local utility company. Due to the large 
number of degree days in Western 
Canada, the market load factor is as 
low as 30 to 40%. Acceptance of the 
plant residue gas streams meant cur- 
tailment of other sources of supply in 
the summer months and in some cases 
storage of the oilfield gas in a dry gas 
field. Some problems were caused by 
incompatibility of heating values of 
different gas sources supplying a com- 
mon system. 

Insofar as plant by-products are con- 
cerned, the plant operators have faced 
the same problem of matching the 
production pattern with that of market 
requirements. A certain base market is 
supplied by the petrochemical industry 
and refineries. However, the small sum- 
mer market for propane in relation to 
the winter peak demand, compared to 
plant outputs which generally are 
greater in summer than in winter, has 
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FIG. |. Gas processing plant capacity in Western Canada. 


caused some flaring of product in sum- 
mer months and importing of product 
in winter months. The recent comple- 
tion of salt bed storage by Alberta Un- 
derground Storage Ltd. at Hughenden, 
Alberta, and by Steelman Gas Ltd. at 
Melfort, Saskatchewan, has helped to 
alleviate this problem. 

As both of the major gas exporting 
companies, Westcoast Transmission 
Company Ltd. and Trans-Canada Pipe 
Lines Ltd. commenced movement of 
gas through their long distance pipe- 
lines in the fall of 1957, a new phase 
of Western Canada gas production was 


GAS PROCESSING 
PLANT INVESTMENT 
N WESTERN CANADA 


entered. Several of the gas fields, which 
had been discovered in the previous 
decade and remained shut in due to 
lack of market, were developed and 
commenced producing to extra provin- 
cial markets. Since that time, addi- 
tional exports have been authorized by 
the Alberta Oil and Gas Conservation 
Board at the provincial level and the 
newly created National Energy Board 
at the federal level. The present and 
future gas exports have resulted in the 
completion of many gas processing 
plants and several are in the planning 
and construction stage at present. 


Fars 


FIG. 2. Gas processing plant investment in Western Canada. 
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It is proposed to discuss separately 
the plant construction associated with 
each of the three major gas export 
schemes, Trans-Canada Pipe Lines 
Ltd., Westcoast Transmission Com- 
pany Ltd. and Alberta and Southern 
Gas Co. Ltd. 


Trans-Canada Pipe Lines Ltd. 

With the exception of the Pincher 
Creek field, which was developed as a 
result of a Foothills discovery in 1948, 
all fields supplying gas to Trans-Can- 
ada Pipe Lines Ltd. are located in 
the plains area of Alberta. The major- 
ity of the supply fields consist of reser- 
voirs of Cretaceous age. The gas pro- 
duced from these reservoirs is sweet 
and relatively dry. In some cases no 
gas processing is required and in the 
majority of other fields a minimum of 
processing is required for the gas to 
meet pipeline specifications. Trans- 
Canada’s gas purchase contracts state 
that the gas must be free of liquefiable 
hydrocarbons at temperatures in excess 
of 15 F at 800 psia and contain not 
more than 4 lb of water vapor per 
MMcf. In smaller fields where the 
hydrocarbon liquid content of the gas 
is such that processing is required in 
order that these specifications can be 
met, but the volume of liquids is so 
small that minimum processing is dic- 
tated, use has been made in a great 
many instances of the skid mounted 
adsorption type plant. The liquid prod- 
uct recovered at these plants is usually 
a weathered condensate and quite often 
is blended with crude oil streams for 
movement to market. 

The first plant of this type installed 
in Western Canada was placed in the 
Cessford field by Canex Gas Ltd. This 
silica-gel dry desiccant plant has a ca- 
pacity of 22 MMcf per day and in 
reducing the hydrocarbon dewpoint of 
the gas to SF, recovers about 2.5 bbl of 
condensate per MMcf of feed gas con- 
taining seven-tenths of an Imperial 
gallon of propane and heavier hydro- 
carbons per Mcf. It is expected that 
there will be about two dozen plants 
of this type in operation in Western 
Canada by the end of 1961. 

The Pincher Creek gas-condensate 
field, discovered in 1948, was the fore- 
runner of several Foothill reservoirs of 
Mississippian or Devonian age which 
have been found in Alberta and North- 
eastern British Columbia. It is the only 
field of this type connected to the 
Trans-Canada Pipe Lines Ltd. sys- 
tem to date. The British American Oil 
Company Ltd. commenced construc- 
tion of an absorption plant in 1956 
which was designed to be increased in 
capacity in stages from 60 MMcf per 
day to an ultimate size of 180 MMcf 
per day. The reservoir effluent con- 
taining some 1.7 Imperial gal of pro- 
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pane and heavier hydrocarbons per 
Mcef and 13.5% hydrogen sulfide and 
2.5% carbon dioxide. The present ca- 
pacity of the plant is rated at 145 
MMcf per day pipeline gas yielding 
the following associated products: 


500 bbl per day 

650 bbl per day 

3900 bbl per day 

650 long tons per day 


Propane 
Butane 
Condensate 
Sulfur 


Undoubtedly the experience gained by 
The British American Oil Company 
Ltd. in their production and processing 
operations to date at Pincher Creek 
with respect to corrosion and pollution 
abatement will be invaluable to the 
operators of the many sour gas plants 
to be constructed in the next few years. 

Other large plants processing gas 
under contract to Trans-Canada Pipe 
Lines Ltd. are The British Americza 
Oil Company Ltd. and The California 
Standard Company plants at Nevis and 
The British American Oil Company 
Ltd. plant at Westerose South (Dick 
Lake). 


The Dick Lake plant is worthy of 
particular note. It will be processing 
gas from the two nearby Westerose 
South and Homeglen Rimbey fields for 
delivery through The Alberta Gas 
Trunk Line Company Ltd. facilities to 
both Trans-Canada Pipe Lines Ltd. 
and Alberta and Southern Gas Co. 
Ltd. The reserves of the two fields are 
estimated to total 2.2 trillion cu ft of 
pipeline gas. A propane type refrigera- 
tion plant has been designed to pro- 
cess 325 MMcf raw gas daily to per- 
mit delivery of maximum day contract 
quantities of residue gas totalling 280 
MMef. Corresponding to this through- 
put the plant will produce the follow- 
ing: 


1940 bbl per day 
2800 bbl per day 
9300 bbl per day 
230 long tons per day 


Propane 
Butane 
Consensate 
Sulfur 


Alberta and Southern Gas Co. Ltd. 

It is expected that the export of gas 
from the western portion of Alberta to 
California will commence before the 
end of 1961. Construction of pipeline 
facilities has commenced and several 
processing plants are in the planning 
stage with construction to get under 
way shortly. The Dick Lake plant pre- 
viously mentioned will supply up to 
100 MMcf per day to the Alberta and 
Southern Gas Co. Ltd. project. 

Other plants to be constructed in 
1961 to supply gas to Alberta and 
Southern Gas Co. Ltd. through the fa- 
cilities of The Alberta Gas Trunk Line 
Company Ltd. are: 


1. Shell Oil Company of Canada, 
Ltd. plant at Waterton with a design 
capacity of 120 MMcf residue gas, 
6000 bbl of condensate and 1350 long 
tons of sulfur per day. 


2. Shell Oil Company of Canada, 
Ltd. plant at Crossfield with a design 
capacity of 70 MMcf residue gas, 1400 
bbl of condensate and 20 long tons of 
sulfur per day. (An alternate plan 
would be the enlargement of the pres- 
ent Home Oil Company Ltd. plant in 
the nearby Carstairs field to process 
this gas.) 


3. Western Leaseholds Ltd. plant at 
Wildcat Hills with a design capacity of 
70 MMcf residue gas, 700 bbl of con- 
densate and 40 long tons of sulfur per 
day. 


4. A plant or plants in the Minnihek 
Buck Lake field with estimated design 
capacity of approximately 40 MMcf 
per day involving the recovery of some 
240 bbl per day of condensate. 


5. Pan American Petroleum Corpo- 
ration plant in the Lobstick portion of 
the Pembina field with an estimated 
design capacity of 30 MMcf and 150 
bbl of condensate per day. 


6. West Whitecourt operators (Ca- 
nadian Fina Oil Ltd., Pan American 
Petroleum Corporation, and Hudson’s 
Bay Oil and Gas Company Ltd.) plant 
in the Windfall field with an initial de- 
sign capacity of 130 MMcf, 17,500 bbl 
of condensate and 780 long tons of sul- 
fur per day. The plant will process 
fluids produced from the Windfall field 
in connection with cycling operations. 
It is interesting to note that the Wind- 
fall gas being processed and containing 
15.5% hydrogen sulfide will be re- 
placed in the reservoir with gas pro- 
duced in the nearby Pine Creek field 
This gas contains 26% hydrogen sul- 
fide. Upon breakthrough of the Pine 
Creek gas in the Windfall reservoir in 
1965 the sulfur plant facilities will be 
increased to provide for an estimated 
recovery of 1600 long tons per day by 
1975. 


Westcoast Transmission Company Ltd. 

At present Westcoast Transmission 
Company Ltd. is purchasing gas pro- 
duced in the Peace River areas of Al- 
berta and British Columbia. The Al- 
berta produced gas requires no proc 
essing. The majority of the gas comes 
from British Columbia fields and re- 
quires processing in varying degrees. 
It is all handled in the large Pacific 
Petroleums Ltd. McMahon gas proc- 
essing plant and the associated Jeffer- 
son Lake Sulphur Company, Ltd. sul- 
fur recovery plant located at Taylor, 
British Columbia. The plants went on- 
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stream early in 1958 and have design 
capacities of 300 MMcf, 3000 bbl of 
total liquids and 300 long tons of sul- 
fur per day. The McMahon plant com- 
plex has been discussed in detail in a 
previous article.* 

Westcoast Transmission Company 
Ltd. plans to extend its gathering pipe- 
line facilities in Northeastern British 
Columbia as far as the Petitot River 
area near the Yukon border to take 
delivery of gas from several large Slave 
Point reservoirs. The gas in these res- 
ervoirs is dry but requires processing 
for removal of some 12% carbon diox- 
ide. A plant is planned for construc- 
tion at Fort Nelson, British Columbia 
having an initial design capacity of 230 
MMcf per day in 1962 and an ulti- 
mate capacity of 420 MMcf per day 
with small plants (approximately 15 
MMecef per day) to be located at the 
Lily and Pocketknife fields. 

More imminent are the two plants 
to be constructed in Southern Alberta 
to supply gas to Westcoast Transmis- 
sion Company Ltd, through the facili- 
ties of the Foothills division of The 
Alberta Gas Trunk Line Company 
Ltd. The plants are to be constructed 
in 1961 for delivery of gas by Janu- 
ary 1962. 

The first plant is that of Jefferson 
Lake Petrochemicals of Canada, Ltd. 
which is to be located in the Calgary 
field. It will have a design capacity of 
125 MMcf of sales gas, 2200 bbl of 
condensate and 880 long tons of sulfur 
per day. The other plant, to be located 
near Coleman, Alberta, will process 
sour gas produced in the Savanna 
Creek field located in a mountainous 
area some 40 miles to the north. The 
gas containing 15% hydrogen sulfide 
and 4% carbon dioxide will be trans- 
ported through a 16-in. high pressure 
line from the field to the plant which 
will be located adjacent to the route of 
The Alberta Gas Trunk Line Com- 
pany Ltd. The gas processing plant 
having a design capacity of 75 MMcf 
of gas per day will be constructed by 
Westcoast Transmission Company Ltd. 
and the sulfur recovery plant having a 
capacity of some 370 long tons of sul- 
fur per day will be built by Jefferson 
Lake Sulphur Company, Ltd. 


Future developments 

Table lists all gas processing plants 
presently operating or expected to be 
onstream within a month or two. 
Other major plants to be constructed 
for the delivery of gas by late 1961 or 
early 1962 have been specifically men- 
tioned. In addition, it is expected that 
several smaller plants will be con- 
structed in connection with gas con- 
servation projects and the development 
of smaller gas reserves which have 
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been contracted for sale to exporting 
companies. 

In an attempt to predict the amount 
of gas processing plant construction 
which might take place in Western 
Canada over the next few years, an an- 
alysis of the trend in construction to 
date has been made. In projecting the 
trend to future years, use has been 
made of previous work done in con- 
nection with projection of estimates of 
Western Canada gas reserves.” 

Fig. 1 shows the gas processing plant 
capacity, on a residue gas basis, which 
has been developed for the period 1956 
to 1960 inclusive with the trend of de- 
velopment projected to the year 1970. 
Curves have been shown for Alberta, 
where the majority of construction has 
taken place, and for Western Canada 
as a whole. Total capacity has in- 
creased from 350 to 1950 MMcf per 
day, Based on the knowledge of plant 
construction already planned for 1961 
and 1962 plus certain assumptions 
concerning plant construction in rela- 
tion to the development of future gas 
reserves, it is estimated that plant ca- 
pacity will increase from 1950 MMcf 
per day to 3100 MMcf per day by the 
end of 1962 and as high as 5600 MMcf 
per day by the end of 1970. 

In making the projection, it was as- 
sumed that increases in Alberta local 
gas requirements over the period would 
be met from fields not requiring addi- 
tional plant construction. It was as- 
sumed that of the increase in Western 
Canada gas reserves due to discoveries 
and extensions in the next decade, after 
allowing for local requirements, 75% 
would be marketed through additional 
export to Eastern Canada and the 
United States. It was assumed that all 
of this gas would come from fields re- 
quiring some type of gas processing. 
It was also assumed that a two-year 
lag from date of discovery would re- 
sult before a plant would be con- 
structed. 

Fig. 2 shows the history of and esti- 
mated future requirements for gas 
processing plant investment in Alberta 
and Western Canada. Cost data as 
shown in Table 1 for plants presently 
constructed and similar data for cer- 
tain plants to be constructed in Al- 
berta next year have been obtained 
from exhibits filed at hearings held be- 
fore the Alberta Oil and Gas Conser- 
vation Board. It must be recognized 
that in most cases these are pre-con- 
struction estimates of the companies 
concerned. Cost data in other instances 
have been obtained from oil compa- 
nies and from the literature. 

Based on the data available, it has 
been ascertained that the average cost 
of gas conservation plants has been in 
the order of $170,000 per MMef daily 
capacity, Sour wet gas plants have cost 


approximately $100,000 per MMcf 
daily capacity while sweet gas plants 
built chiefly for residue gas hydrocar- 
bon dewpoint control have cost some 
$20,000 per MMecf daily capacity. Ap- 
plying these factors to an estimate of 
the percentage of types of plants to be 
built, and using the estimate of future 
plant capacity shown in Fig. 1, the pro- 
jection of future investment is obtained 
for the years 1961 to 1970 and is 
shown in Fig. 2. As is shown, the cu- 
mulative plant investments could reach 
$380,000,000 and $490,000,000 for 
Alberta and Western Canada respec- 
tively by the end of 1970. 

There are, of course, several uncer- 
tainties which should be recognized in 
making a projection of this nature. It 
is assumed that gas will continue to be 
discovered at the same rate as discov- 
eries have taken place in the last dec- 
ade. This is dependent on markets 
being available for both oil and gas to 
keep exploration efforts at their current 
level. The degree to which markets are 
available for processing plant by-prod- 
ucts will have a bearing on the rate of 
plant development. The location of 
such markets and the possibility of 
pipeline transmission of unstabilized 
liquid hydrocarbons will have an effect 
on the degree of processing which will 
take place at each plant to be built 
in the future. The price adjustment 
clause for higher heating value of res- 
idue gas in exporting companies’ gas 
purchase contracts has minimized re- 
moval of LPG at some plants recently 
constructed. This trend may continue 
in the future, resulting in lower plant 
investments per unit of throughput. 

In review, it may be stated that the 
gas processing industry is now emerg- 
ing from insignificance to a position of 
some stature, and given the opportuni- 
ties expected will become a large fac- 
tor in the economy of Western Canada. 
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Exclusive Controlled 
Compressible Port Seal 
provides fast, positive 
Shutoff in any service... 
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HOLDS VACUUM 


HYDRIL 


VALVES 


Controlled sealing ...a new concept in 
valve design ...is the secret of Hydril’s 
tight, bubble-proof shutoff. Hydril Ball- 
Plug Valves always seal positively 
against pressure from either direction -- 
or against vacuum —because the fully 
confined packing ring is mechanically 
compressed between plug and seat when 
the valve is closed. This tightly com- 
pressed gasket type seal easily bridges 
clearances between parts as well as sur- 
face imperfections. Result: seal effi- 
ciency is unimpaired by prolonged hard 
usage, by rust or sediment. 


Design of Hydril Type “K” Ball Plug 
Valves assures minimum maintenance 
costs. Non-lubricated, they employ no 
sealing lubricants. There’s no sliding 
friction between plug and body to pro- 
duce wear and abrasion. 

The spherical plug is mounted on 
accurately positioned bearings, main- 
taining a minimal controlled clearance 
between plug and body. This contributes 
to easy, free-turning operation as well as 
to long service life. 


Hydril valves are available in a wide 
range of sizes and ratings. Worm-gear and 
motor-operated models can be supplied. 
Get the full story on Hydril Valves from 
your nearby representative...or write 


Hydril Company for free Catalog No. V-60. 


HYDRIL COMPANY 


714 West Olympic Boulevard, Los Angeles 15, Calif 


Factories at: Los Angeles; + ton, Texas; Rochester, Pa 
Sales Offices: California: Ba Ang 
2 « Lowisidna: H y, Ne beria 
Oklanoma klahoma City, 7 -_ texas fs nr 
ton, Midiand Jessa « Wyoming: Casper 
nee York “Ne w York « Canada algary, Edmonton 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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PETROCHEMICAL 


AND 


REFINING 
EXPOSITION? 


THE PLACE 


FEBRUARY 26-MARCH 1, 1961—NEW ORLEANS, LOUISIANA 


Have you made your plans yet? 


It's the hottest news in the industry today—the first If you haven't, better hurry, for this exposition is bound 
annual Petrochemical and Refining Exposition, spon- to be one of the most interesting you will ever attend. 
sored by the American Institute of Chemical Engi- Sparked by the latest developments in the country's 
neers. More than half the space for the exhibits has most rapidly expanding industry, the meetings and 
already been ress , and hundreds of industry exhib ll take you behind the scenes of today-and- 
leaders have made reservations to attend all the meet- tomorrow in petrochemicals and refining, and will 
ings, as well as the exhibition itself. present a bird’s-eye picture of what's-new-and-why. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
PLAN YOUR TRIP TODAY! 25 West 45th Street, New York 36, N. Y. 


Hotel space is certain to be at a premium for this Att: Membership Dept. 

unusual show, so we suggest an early reservation. Please send me full information about 
Contact the American Institute of Chemical the benefits of membership in the 
Engineers, 25 West 45th Street, New York 36, 


American Institute of Chemical Engineers. 
N. Y. for details and further information. 


For complete and up-to-date information on NAME 
on the latest petrochemical developments, > — 
you should become a member of the COMPANY 
American Institute of Chemical Engineers. ADDRESS 
Just send in this coupon for full information. raha ad 
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Valuable blending services available 
to Du Pont tetraethyl lead customers 


When the familiar yellow and green 
Du Pont tank car rolls onto one of 
your blending plant sidings, you’re 
taking delivery of more than a ship 
ment of tetraethyl lead—for the 
services that go with it can be as 
valuable to you as the antiknock 
compound is to the quality of your 
gasolines. 

For example, if you’re planning 
continuous in-line blending of gaso 
line components, Du Pont men are 
ready to help you with their experi 
ence. If you’re planning a more mod 
ern blending plant, our operations 
group will be glad to assist your en 
gineers in developing and perfecting 
its design. 

In addition, special services are 


available for blending plant con 
struction and operation, including, 
for example, site selection and the 
training and medical examination of 
blending plant personnel 

But comprehensive blending plant 
service is just one example of the 
many services available to Du Pont 


WUPOND 


Better Things for Better Living 
. through Chemistry 


tetraethyl lead You 
™u Pont Petroleum Chemicals rep 

*ntative will be pleased to discuss 
tines’ With you. For more informa 
tion, contact him or write to E. I 
du Pont de Nemours & Co. (Inc 
Petroleum Chemicals Division, Wil 
mington 98, Delaware 


customers 


Lead Antiknock 


Compounds ana oiner 
PETROLEUM ADDITIVES 








Capacity to 280 MMT by 1963 seen in... 


Outlook 
for Refining 
im Evrope 


ROBERT ANDRE 
Président, Union des Chambres Syndicales, 
de IIndustrie du Pétrole, Paris, France 


This new refinery of OMV at Schwechat, Austria, was built 
at the site of an old plant. It has a 35,000 bbl per day 
crude distillation unit and a 7000 bbl per day Platformer- 
Unifining unit. Plans for the future include a cat cracker 
ind propane-propylene unit. 


THE REFINING INDUSTRY in Western Europe had a 
modest beginning. Very weak in crude production the area’s 
needs were supplied in finished products for the most part. 
Immediately before World War II refining capacity stood 
at only 27 million metric tons annually. At the same time 
the United States’ capacity had reached 225 MMT. France, 
the first European country to understand the importance of 
a strong refining industry, was leading among the Western 
European countries with a capacity of 8 MMT. Far behind 
were Great Britain and Germany. 

In 1946 due to destruction from the war, the refining 
capacity was at 18 MMT, a loss of 9 MMT. At this time 
in the United States, refining capacity had increased from 
225 to 265 MMT. Thus the European capacity was only 
about 7% of that of the United States. Today Western 
Europe’s capacity is 40% of America’s despite the fact the 
U. S. capacity has nearly doubled and is equal to 512 MMT. 
Western Europe’s capacity was at 193 MMT at the begin- 
ning of 1960 (see Table 1), and has since, without a doubt, 
gone past 220 MMT. It is 8 times greater than before the 
war, and it has doubled since 1954. It will soon be double 
that of the Soviet (130 MMT). 

New projects planned or under construction will provide 
a minimum of 270 to 2830 MMT by 1963. 


Trends in energy demands 


Table 1. Refining Capacity of OEEC. 


C ipacity 
end of 1959 
MMT/ year 
Great Britair 7 
France si4 
taly 7 
Germany 0.0 
Low Countries 
Belgium 
Spair 


(ther 


Capacity was 23.6 MMT/year at the first of 1959. 
Western Europe, does not include Finland (1 MMT) who is 
not a member of OEFEC 


Table 2. OEEC Primary Energy Demand. 


Petroleun 


MM1 


Spain and Finland not included 
Includes bunkers and by-product secondary forms of energy 
Estimates 


From the report prepared by the consulting committee 
on energy of the Organization of European Economic Co- 
operation, under the direction of its president, Professor A. 
Robinson, the petroleum consumption has averaged an 
increase of 13.5% per year for the 10 years prior to 1958, 
and has almost doubled in the six years between 1952 to 
1958 

This rapid growth was caused in part by the shortage of 
coal and other forms of energy which Europe encountered 
for a number of years. Such a fantastic rate of growth, 
almost 3.5 times faster than the primary total consumption 
of energy, cannot g0 on indefinitely 

Liquid fuels seem to be destined to occupy a growing 
place on the market, unless competition by other forms 
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become more active. Petroleum’s role in the primary energy 
consumption in Europe was 20% in 1955 and increased to 
25% in 1958. Estimates from some quarters indicate it will 
approach 29% by 1965 ...and possibly as high as 32 to 
37% by 1975. 

The committee on energy of the OEEC, in fact, places 
petroleum’s role at 30% to 32% of the tota! energy re- 
quirements by 1965 and between 35% to 39% in 1975 
(Table 2). These estimates then call for 290 to 340 MMT 
of equivalent coal (or 200 to 240 MMT of crude oil) by 
1965, and by 1975 the demand will be 430 to 550 MMT 
of coal equivalent ... some 300 to 390 MMT of crude oil 
(Table 3). 

If the consumption of petroleum products in Western 
Europe is to reach 300 to 390 MMT of crude oil by 1975, 
it means that the refining capacity will have to expand to 
between 350 and 450 MMT a bright future for capital 
expenditures. 


Table 3. OEEC Crude Petroleum Consumption.’ * 


Year Million tons per vear 
144s 
1952 
1954 
1958 
1959 
1965 200) to 24) 
1975 300 to 390F 


Includes inventories, exports, and stocks of by-product sec- 
ondary forms of energy 

“Spain and Finland not included 

Estimated 


Character of Evropean refining 

In spite of the rapid rise of the refining industry in 
Europe, the structure is very different from that of the 
United States. The crude still capacity of Western Europe 
as we have seen is equal to 40% of the United States, but 
the cracking capacity is only 8.7% (590,000 bbl per day 
against 6,728,000 bbl per day) 

This does not mean that European refineries are old 
fashioned. To the contrary most of the units are less than 15 
years old. The difference lies entirely in the difference in 
the demand structure between Europe and the United 
States. In the U. S. gasoline for automotive and aviation 
uses represented 44% of the total 1959 demand while in 
the OEEC countries this use required only 21% of the 
capacity. On the other hand, the European consumption of 
diesel oil and fuel oil is proportionately much greater than 
in the U. S. Table 4 illustrates this structure 


Table 4. Demand Structure in 1959. 


USA Europe 
(Gasoline 4; 21% 
Diesel oil in, 25 5°, 
Fuel oil 14.6 8 of 


The contrast can be explained in part by the importance 
of natural gas in the energy balance... 26% of the U. S 
energy consumption in 1959. In Europe many of these 
same markets are served by fuel oil. 

The importance of the growing demand for fuel oil in 
Europe has limited the application of catalytic cracking 
Cat cracking permits gasoline production from heavier 
feeds, and yields a net volume increase compared to the 
charge. This property, although very desirable in the UV. S., 
does not hold attraction for the European refiner serving 
the demand for fuel oil. Catalytic reforming, which permits 
elevation of the octane number without an increase in pro- 
duction volume, presents more interest to the European 

These examples explain why the cat cracking and reform- 
ing capacities of European refineries are nearly equal while 
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in the United States reforming capacity is only 3 that of 
the total catalytic cracking capacity 


Distribution of Evropean capacity 

France lost her place as the No. | refiner in 1958 to 
Great Britain. The addition of the Esso Standard refinery 
at Milford Haven in that year raised Great Britain to first 
place with a total capacity of 47.2 MMT per year. France’s 
capacity is 40.44 MMT. 

From the projects onstream, and those that have been 
announced for 1960, the German capacity is 39 MMT at 
year’s end. 

Italy is also in the top group, but it is impossible to know 
for sure at what level due to the uncertainty caused by the 
different capacity reports... “legal,” “authorized,” and 
“effective.” On one hand the law requires the industry to 
maintain a security margin of 30% above normal capacity 
and on the other, a unit can be authorized before it is built 
and can be built before it is authorized. Therefore the pub 
lished figure varies, but at the beginning of 1960 stood 
between 32 and 39 MMT. 

Behind Great Britain, France, Germany, and Italy are 
the Low Countries, having a total population of some 
11,000,000 inhabitants and a total capacity of 25 MMT 
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[Two countries have a capacity less than 10 MMT Bel 
gium at 8.5 MMT (soon to be 10 MMT) and Spain with 
7.2 MMT, if the refinery at Santa Cruz de Tenerife (Cana 
ries) is included. Spain proper has only 4.2 MMT. 

The capacity of the other Western European Countries 
varies between 1 and 2.5 MMT. 


Table 5. Western European Refineries. 


Total 

Ca- lotal 15 Refineries number by siz 
pacity' number MMT 8-12 5-8 3-5 1-3 | 
Britais 17 ; 4 
France 10.4 

Germany 2 

Italy 

Low Countries 

Belgium 

Spain 


Millions of metric tons per year, MMT 
plus 7 refineries of less than 50,000 T/year shut down 
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The country with largest concentration of capacity is 
Holland with 25 MMT in only three plants, one of which 
is the largest in Europe — Shell’s installation at Rotterdam/ 
Pernis. 


Table 6. Where Are the Big Refineries of Europe? 


Capacity 
Country MMT 
Shell totterdam /Pernis Low Countries 15.000 
Esso Fawley Great Britain 11.500 
Shell. Shell Haven 000 
B.P. Kent (Isle of Grain) 100 
C.F.RO Gonfreville(pres du Havre) France ). 600 
C.F.R.. La Mede (etang de Berre) +000 
Mobil-Oil. Naples Italy 5.680 
Shell. Stanlow Great Britain 5.250 
{asiom?, Augusta (Sicile) Italy 5.000 
Caltex totterdam/Pernis Low Countries 5.000 
Esso. Rotterdam/Botlek 5.000 


Company Location 


Total refineries — capacity . 80.130 
(Having more than 4 the total 
European refining capacity) 


‘Compagnie Francaise de Reaffinage. 
Raffineria Siciliana Oli Minerali. 


The fan of capacity is wide open in Great Britain. Along 
with some large refineries there are 7 very small units. 
French units are almost entirely within the range of signifi- 
cantly large units, while the units in Germany are for the 
most part smaller than those in France. Italy has two refin- 
eries of 5 MMT and all the others are less than 3 MMT. 
Belgium has two average units and five little ones. 


New refining complexes 

Major part of the European refining industry is situated 
along the coast because, as we have mentioned before, 
Europe produces very little crude oil and depends almost 
entirely from crude imports. Refineries, then, have. been 
built at major ports and for the most part at those on major 
estuaries permitting easy access for tankers and inland 
transportation. 

Look at Hamburg on the Elbe with four refineries total- 
ing 8 MMT and Rotterdam on the Rhine with the three 
refineries of the Low Countries having a total capacity of 
25 MMT. At the harbor in the mouth of the Thames are 
four plants with 17.2 MMT. Fawley near Southampton 
has the second largest unit in Europe with 11.5 MMT. On 
the other side of the channel, the Basse-Seine complex in- 
cludes four refineries representing a total of 16.1 MMT. At 
Bordeaux on the Garonne river there can be found three 
refineries, totaling only 3.7 MMT because of the lack of 
industrialization in the surrounding region. The Lac de 
Berre complex is not in the Rhone harbor but rather on a 
lake connected to the sea. Its three units have a capacity 
of 14 MMT. Finally, the complex of Génes groups five 
little refineries of some 2.5 MMT. Génes is also the point 
of origin for a pipe line feeding two refineries in the P6 
valley. 

The growing trend to transport crude oil by pipeline now 
permits refineries to be located inland. The Milan region 
groups eight refineries totaling 5 MMT, all supplied by 
pipeline. However, it is in Germany, in the Ruhr region, 
that we find the most important complex of European re- 
fining located inland. These refineries took root even though 
the Ruhr is the heart of an important coal mining district. 
Industrial development is such that oil finds some large uses. 

Until recently the Ruhr refineries were fed by crude oil 
brought up the Rhine from Rotterdam. Last year two pipe- 
lines were put on stream tying Cologne to Wilemshaven 
(390 kilometers) to Rotterdam (300 kilometers). The Wil- 
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emshaven-Cologne line is operating at 14 MMT per year 
and will be increased later to 22 MMT. The Rotterdam- 
Cologne line handles 8.5 MMT and can carry up to 20 
MMT. The Wilemshaven-Cologne line feeds seven refin- 
eries totaling 16.8 MMT, with expansion plans underway 
that will increase refining capacity to 20 MMT during 1961. 
The Rotterdam line is tied into three units with a combined 
capacity of 9.5 MMT to be increased to 11.5 MMT in 1961. 
One 3 MMT refinery is tied to both lines. 

Two other European refining centers are planned to tie 
into pipelines. The most important is the one at Strasbourg- 
Karlsruhe region on the Rhine some 350 kilometers from 
Cologne. Four refineries are in prospect — two in France 
at Strasbourg with a total initial capacity of 6 MMT (which 
will be doubled later), and two at Karlsruhe (Germany), 
also of 6 MMT capacity initially and planned to go to 12 
MMT. These refineries will take feed from the French Port 
of Lavéra on the Lac de Berre via pipeline operating init- 
ially at 10 MMT and capable of going to 30 MMT. This 
total project will go on stream in 1963. 

Another market that is attracting refineries is at Baviere, 
with a demand presently placed at 3.5 MMT and expected 
to go to 5.5 MMT by 1965. Competition is quite lively for 
this market. 

The ENI Italian enterprise has announced its intention 
of extending toward Munich a pipeline already under con- 
struction. This line originated at Génes and is designed to 
feed certain refineries at Milan, and then go through the 
Alps using the proposed tunnel of St. Gothard and tie into 
a 2 MMT refinery at Aigle in Switzerland. Diverse groups 
have also studied projects for pipelines starting in Venice. 

Finally, eight of the companies interested in the construc- 
tion of the Lavéra-Strasbourg line have decided to lengthen 
it by 250 kilometers to Baviére and to build refining capacity 
there of an undisclosed magnitude. Following that decision, 
the ENI has modified its plans for a Baviére line, but have 
not abandoned hope of constructing two refineries on the 
Danube (probably at Ingolstadt and Ratisbonne). 


Petrochemical developments 

Development of the refining industry in Western Europe 
has favored the rise of the petroleum chemical industry. 
Extension of catalytic cracking, reforming, and polymeriza- 
tion processes have made available raw materials for the 
synthetic rubber, carbon black, plastics, detergents, solvents, 
synthetic textile fibers, etc. Great Britain leads in the petro- 
leum chemicals field, with Germany, France, Italy, and 
the Low Countries following in that order. 

Large refineries such as the ones at Fawley, Stablow, and 
Granvemouth in Great Britain; Rotterdam in the Low 
Countries; Port-Jér6me, Danges, Berre, Lavéra, and La 
Méde in France are centers with diverse operations where 
petrochemicals have taken root. 

Even thoueh the German organic chemicals industry 
depends heavily on coal chemicals, the petroleum chemical 
industry developed in the traditional center of the coal 
chemicals industry ...the Ruhr valley... which is, as we 
have seen earlier, the center of the most important inland 
refining complex. 

In Italy, petroleum chemicals lean toward oil and natural 
gas. The P6 valley, production center of natural gas, is also 
the site of petroleum chemicals growth ... Rho, Ravenna, 
Ferrere. The Gela petroleum field in Sicily will become 
important in petrochemicals. 

To be complete, we should mention two large petro- 
chemical centers besides the P6 valley, that are not tied to 
oil refineries — the Lacq oil field in France, and Imperial 
Chemical Industries at Wilson in Great Britain. The ICI 
plant is the world’s largest petrochemical complex outside 
of the United States. xk 
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LATIN AMERICA, though basically agricultural, is at- 
tempting economic growth and improvement of living 
standards by rapid industrialization. Petrochemical develop- 
ment, despite certain economic obstacles probably will fol- 
low the explosive patterns of the United States, Western 
European, and Japanese petrochemicals industries. 

Until recently the three largest nations of Latin America 
—Mexico, Brazil and Argentina—have been preoccupied 
with the more immediate need to produce and refine enough 
crude oil to satisfy internal requirements. However, existing 
or currently planned petrochemical facilities already repre- 
sent substantial capital investments. The future indicates 
continuous growth of petroleum refining facilities and a 
petrochemicals industry as an economic use for available 
raw materials and as a stimulus for balanced economic 
growth. 

As would be expected in a predominantly agricultural 
area, ammonia and fertilizers lead in early petrochemical 
developments and plans. Because of increasing demands for 
consumer goods in the larger industrialized areas, synthetic 
rubber, carbon black, and polyethylene also are well repre- 
sented in initial petrochemical ventures. However, the trend 
in Latin America is toward state-controlled oil companies 
and regulations which reserve for the State, the right to 
manufacture petroleum products and certain basic petro- 
chemicals. Private investment opportunities will tend toward 
production of intermediate and specialty petrochemicals 


General economic situation 

Industrial development of most Latin American countries 
will be hindered by serious balance of payment difficulties 
in the early 1960's. The region exports some 10 basic staple 
commodities. Manufactured goods account for less than 5% 
of total exports. Prices received for the exported commodi- 
ties peaked in 1954. Weaker prices since then have lead to 
a stagnant level of dollar income. This has contributed to a 
slowdown in the growth of the Latin American economy 
from 5.1% per year between 1945 and 1955 to 3.3% per 
year between 1955 and 1959. The latter growth rate is barely 
above the population growth rate. 

Ability to increase imvorts for industrialization will be 
related to expansion in volume of exports. While new sources 
of international financing will be available from the Inter- 
American Development Bank and expanded resources of 
the Export-Import Bank and the World Bank, these funds 
normally tend toward investments which cause additional 
strains on the dollar supply. For instance, hydro-electric 
projects encourage the expansion of power-using industry 
which, in turn, demands additional capital. 

Partly because of the need for outside capital, economic 
stabilization has become an accepted discipline in many 
Latin American nations although some still are reluctant to 
submit to the necessary measures required. Thus, because 
every Latin American nation lacks the capital to achieve 
the goals demanded by its people, recent hostilities toward 
foreign and particularly North American investors appears 
to be diminishing at present, except in Castro’s Cuba. Tax 
incentives and other encouragements for outside investment 
are becoming more and more common. One obvious en- 
couragement is the lowering or elimination of normally 
formidable import barriers on equipment required for new 
plants. Other incentives include assistance in locating plant 
sites, donations of land, waiver of taxes and even some 
capital participation. 
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There seems little doubt that Latin America will overcome 
these economic difficulties, particularly with increasing 
awareness of the situation by the United States government. 
All Latin America can still be classified as under-developed 
as indicated by the statistics shown in Table 1, but the long 
range prospects are very promising. Latin America is pos- 
sibly the only underdeveloped area in the world with a popu- 
lation /area ratio and a firm raw materials base suitable for 
dynamic economic growth. 


Petrochemical raw materials 

Petrochemicals are related through their raw material 
source rather than through final products made. Petroleum 
and natural gas are the required raw materials and Latin 
America is a net exporter of petroleum because of Vene- 
zuelan production. The three large countries—Brazil, Mexi- 
co and Argentina, have or expect self-sufficiency in petro- 
leum preduction within the next decade. Whether this goal 
is achieved or not will have no effect on petrochemicals 
development. The area already has a modern, diversified 
petroleum refining industry which is expected to increase by 
more than 50% by the mid 1960's. The demand for refined 
products in Latin America today is about 1,600,000 bbl per 
day. By 1970 this demand is expected to increase to 4,000,- 
000 bbl per day. The refining capacity required to reach 
this output of products will provide the necessary raw 
materials for a petrochemical industry that will be limited 
only by market demand. 

Use of natural gas in populated and industrial sections 
will be increased by installation of large pipelines in certain 
areas, particularly Argentina, and will afford opportunities 


TABLE 1. General Statistics. 
1960 1975 Projections 
Population (1000 
World 2,700,000 
U.S.A 180,000 
Latin America 200,000 300,000 
Per capita gross product, U.S. A 
U.S.A 2,300 
Latin America IRI) 
Products consumption for 
Latin America 
All Chemicals, MM U.S. $ 2,600 
Petroleum & derivatives, MM tons 55 
Steel consumption, lb/capita 100 
Motor vehicles, (1000 units) 
World 120,000 
U.S. A. 70,000 
Latin America 4,200 15—20,000 
Highway systems (1000 miles 
World, Total 9,070 
Paved 2,100 
Total 3,450 
Paved 1,080 
Latin America, Total 570 
Paved 23 
Energy consumption, kg. coal 
equivalent per capita (1958 
World 
U.S. A. 
Brazil 
Argentina 
Venezuela 
Cuba 
Bolivia 
Chile 
Puerto Rico 
Colombia 
Peru 
Ecuador 
Paraguay 
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for petrochemical industries from this raw material source 
at the major market areas. However, much of Latin Ameri- 
ca’s natural gas is presently inaccessable or poorly located 
for chemicals use. Most petrochemicals will be produced 
from refinery streams. Refineries are modern and include 
cat cracking, cat reforming, cat polymerization, and 
alkylation units, thus making available a full spectrum of 
petrochemical raw materials. While only larger refineries 
are of real interest as suppliers of petrochemical raw ma- 
terials in the United States, the same rules of economics 
may not apply in certain Latin American countries where 
there is protected local markets or other special incentives. 


Potential demand for petrochemicals 

While the overall economic growth rate of Latin America 
has temporarily slowed down, demand for petroleum 
products has continued to increase at an annual rate of 8% 
during the past 10 years. It is reasonable to expect that this 
rate will be sustained or increased during the next decade 
The number of motor vehicles in Latin America is well 
below the world average as was shown in Table 1. The 
governments of many Latin American countries are em- 
barking on extensive highway building programs. The limi- 
tation on motor vehicles usage has been the near absence of 
roads and the foreign exchange barrier. The potential de- 
mand for automobiles is much greater than currently being 
satisfied. 

An increase in motor vehicles will be accompanied by 
comparable increase in demand for carbon black, styrene, 
butadiene, ethylene, and other synthetic rubber monomers 
and chemicals. The synthetic rubber complexes now being 
constructed or planned in Brazil, Mexico, Argentina, and 
Venezuela will barely meet present demands. Further ex- 
pansion in synthetic rubber and carbon black will be neces- 
sary during the 1960's. 

Commercial fertilizer usage in Latin America is extremely 
low. Until three years ago, only 5% of the tilled land in 
Mexico was fertilized. Although Latin America is primarily 
agricultural and almost self-sufficient in foodstuffs, the 
growth rate in agriculture production outside the export 
sector has not kept pace with population growth. Until 
recently most of the larger countries directed substantial re- 
sources toward light and heavy industry, bypassing agri- 
culture and placing an undue burden upon it. Now realizing 
that a balanced economic growth is necessary, more atten- 
tion and funds are now being diverted to agriculture by 
many Latin American governments. Two important aspects 
of this diversion are production of farm machinery and 
commercial fertilizers. 

Although there are about 20 existing and planned am- 
monia fertilizer plants in Latin America, this will not meet 
the needs for the immediate future if agricultural production 
is to equal population growth. There is a demand for small 
plants in the smaller countries of the region. 

Commercial fertilizer now imported represents a sub- 
stantial dollar drain on the economics of the Latin American 
nations. Alleviation of this situation is of primary impor- 
tance. With the possible exception of Mexico, ammonia and 
ammonia fertilizer plants can usually be owned and oper- 
ated by private firms, even though the raw material must be 
purchased from the State. 

Another result of the development of the agricultural sec- 
tor will be an increase in demand for insecticides. Availa- 
bility of chlorine in many Latin American countries and 
potential sources of aromatic chemicals from refinery 
streams, will offer expanded opportunities for production 
of insecticides, solvents, and other chlorinated products. 

The existence of large wool, cotton, and rayon textile in- 
dustries in Latin America suggests that expansion into the 
synthetic fibers field will be rapid as soon as basic raw ma- 
terials become available. Nylon tire cord for the rapidly 
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growing automotive industry is a strong possibility for sud- 
den growth. As the market increases for synthetic fibers, 
such materials as acrylonitile, adipic acid, terephthalic acid, 
and caprolactum will be needed. 

Synthetic detergents are still largely unknown, but offer 
growth possibilities when raw materials become available as 
a result of refinery expansion. Demand for detergents should 
develop as urbanization continues. One of the striking phe- 
nomena of Latin America during the past 20 years has been 
the mushroom growth of its great cities. 

Demand for plastics already is sufficient to justify plans 
for continuous expansion of ethylene and polyethylene pro- 
duction. It is likely that the ethylene and other diolefins will 
be produced in large part by pyrolysis of liquid hydrocar- 
bons. LPG, a major byproduct of hydrocarbon pyrolysis for 
olefin production, is and will continue to be a premium 
product in many Latin American countries for some time 
to come. Special situations exist in the plastics field. For ex- 
ample, market demand plus an adequate supply of chlorine 
in Brazil makes polyvinyl chloride production an attractive 
opportunity for a prospective investor. Indeed, the entire 
field of plastics and resins will afford rapidly increasing op- 
portunities for manufacturers of acrylic esters, phenol, adi- 
pic acid, urea, and styrene. 

As the economics of the larger Latin American countries 
respond to the current stimulus, the industrial chemicals 
industry likely will require acetaldehyde, acetone, and car- 
bon disulfide. The surface coatings industry already started 
will require such chemicals as glycerol, pentaerythritol, 
phthalic anhydride, butadiene, styrene, and isopropyl alco- 
hol. The dyestuffs industry will need increased quantities of 
aniline and phthalic anhydride. The already sizeable phar- 
maceutical industry will require its specialty petrochemical 
products. 


Evaluating investment possibilities 

A prospective investor must first assure himself of mar- 
ket demand and raw materials situation. In Latin America, 
the outside investor must also examine the political climate 
and existence of restrictive government policies particularly 
regarding remittance of profits or repatriation of capital. In 
general, a stable government, a continuously growing mar- 
ket, and technical and labor availability are required for 
successful operation of industrial plants. Brazil, Mexico, 
and Argentina would seem to meet these requirements at 
present. Each nation already is into the durable and capital 
goods manufacturing stage of development with basic metal 
and fabricating industries. Each has a reservoir of industrial 
manpower. Furthermore, the size of the market in these 
nations is such that U. S. technology is adaptable. It must 
be noted, however, that the opportunity for investment in 
production of basic petrochemicals may be limited due to 
state regulations. Opportunities for investment in produc- 
tion of intermediates should remain unhampered. 

Table 2 summarizes the existing and planned petrochemi- 
cal plants in Latin America. A projection of capital invest- 
ment that can be expected in the future is difficult. The 
European petrochemical industry did not enter its dramatic 
growth period until the mid 1950's when, with U. S. Mar- 
shall Plan assistance, it had succeeded in building up a firm 
economic base. It might be predicted that during the next 
few years, investments for petrochemical industries in Latin 
America will continue at a relatively moderate rate to close 
the gap between a very low base and an industry supplying 
a modest growing demand in fertilizers, synthetic rubber, 
and plastics. It may also be predicted that Latin America 
will stabilize its economic base within the next decade and 
enter a period of diversified and accelerated growth com- 
parable in many ways to that of the U. S. during the past 
20 years, and Western Europe and Japan during the past 
10 years. 
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TABLE 2. Petrochemical Plants in Latin America 


Synthetic 
Fertilizer tubber Plastics Others 

Existing Plants 

Argentina 

Brazil 

Mexico 

Bolivia 

Chile 

Colombia 

Peru 

Venezuela 

Uruguay 

Costa Rica 

Trinidad 

Puerto Rico 


Plants under construction 
or planned 
Argentina 
Brazil 
Mexico 
Bolivia 
Chile 
Colombia 
Peru 
Venezuela 
Uruguay 
Costa Rica 
Trinidad 


American firms interested in investing in Latin America 
must invariably plan to do so in partnership with a national 
group. In some cases the partner will be the national gov- 
ernment. In many cases and in most of the larger nations, a 
prospective investor must rely on a national oil monopoly 
for raw materials or basic petrochemical intermediates. 

In Mexico, for example, the manufacture of certain basic 
petrochemicals is reserved exclusively for the state-owned 
petroleum company. These basic products are ethylene, 
polyethylene, propylene, dodecyl benzene, benzene, toluene, 
xylene, styrene, butadiene, methanol, isopropanol, ethy! 
chloride, ethylene dichloride, cumene, and ammonia. How 
ever, the list could be modified or increased by the govern 
ment for reasons of national interest or for technical reasons 
Brazil, Argentina, and most other Latin American countries 
ure more flexible on this point. Ethylene, styrene, polye 
thylene and polystyrene are manufactured by private firms 
in Brazil, for example. 

Smaller countries in Latin America are at an earlier stage 
of economic development and national markets are exceed- 
ingly small. Indeed, petrochemical raw materials are readily 
available in some of the small countries, but a prospective 
investor must thoroughly examine the many exchange bar- 
riers and other difficulties involved in locating a plant at the 
raw material source, but away from major market areas 
The alternate is*to consider plants normally too small by 
U. S. standards, but possibly more adaptable to European 
technology. 

A prospective investor also should make a thorough study 
of labor costs. This expense may not be as low as initially 
believed. Social benefits are very high and it is often con 
sidered socially desirable to employ a maximum number of 
people. A rapid increase in base wage rates also can be 
expected. 

The future seems bright in Latin America for investment 
opportunities in the petrochemical field. Over the long term, 
Latin America is the most important foreign investment area 
for the United States. All signs point to a concentration of 
U. S. economic assistance in Latin America. Availability of 
petrochemical raw materials, the already excellent start in 
basic petrochemical production, and tax incentives and 
other encouragements offered by Latin American govern- 
ments may lead to realization of the “SO years progress in 
5” slogan of the Brazilian government for all of Latin 
America, particularly in the field of petrochemicals. * * 
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UOP processes 
contribute to 
Ashland’s 
remarkable 
36-year growth 


By Robert E. Yancey, 
Administrative Vice President 
Ashland Oil & Refining Company 
Ashland, Kentucky 


From a small 1,000 B/D 
skimming plant consisting 
of four shell stills in 1924, 
Ashland has grown to an 
operation utilizing six refin- 
eries with a total daily 
throughput in excess of 
150,000 barrels of crude oil 
and an annual sales volume 
of $300,000,000. 

Ashland serves the Ohio 
Valley and Great Lakes area 
through an efficient transportation network of 
crude oil lines, refined product lines, river 
towboats and barges, lake tankers, and trucks 

Ashland branded products are sold 
through 3,500 service station outlets, and 
unbranded products through more than 1,000 
independent distributors. 


Udex, Hydeal*, and Naphthas 
Fractionating units provide 
expanded production of petro- 
chemicals, jet and missile fuels 
Our latest important expansion has taken 
place in the area of petrochemicals and other 
specialty products, such as aliphatic and aro- 
matic solvents, special jet and missile fuels 
Under this program a 3,200 B/D Udex unit 
for production of high-purity aromatics was 
placed on stream in May, 1958, at our Buffalo 
(N. Y.) refinery. Another UOP unit, now under 
construction at our Catlettsburg (Ky.) refinery 
will be the first commercial Hydeal process 
unit in operation for the production of ben- 
zene and naphthalene. Developed jointly by 
Ashland and Universal, this hydrodealkyla- 
tion process will be used to produce benzene 
and naphthalene from low value heavy aro- 
matics and alkylnaphthalenes. Benzene and 
naphthalene from the Udex and Hydeal units 
have numerous markets in the area of syn- 
thetic fibers, synthetic rubber, plastics, paints 
and other related fields. 


R. E. Yancey 


Sales of petrochemicals 
and specialty products jump 
44% in one year 


Ashlafid’s big push into the field of petro- 
chemicals and specialty products proved 
extremely successful in 1959. Sales in these 
two areas jumped 444 in dollar volume over 
the previous year. 

The importance of this new field of expansion 
was aptly phrased by Rexford S. Blazer, chair- 
man of the board. ‘‘These sales .. . are highly 
profitable and demonstrate the value of the 
program of manufacturing diversification 
which the company will continue to expand. 
We place great emphasis on the production of 
tailor-made products for specialized uses 
throughout the great industrial area which can 
be served economically from our refineries 
and terminals.” 
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Early facilities included Butane 
Isomerization and ‘HF’ Alkylation 


Ashland’s widespread activities are directed 
from the company’s general headquarters 
located at Ashland, Kentucky, in the tri-state 
West Virginia-Ohio-Kentucky area. Catletts- 
burg, near Ashland, has been the site of 
Ashland’s main refinery since the company’s 
birth in 1924. The present corporation was 
formed in 1936 with the consolidation of Swiss 
Oil Corporation and Ashland Refining Company. 

As sales increased, new units were added 
at Catlettsburg, many of UOP design. These 
included bubble tower fractionation (1925), 
an early single-coil Thermal Cracking unit 
(1926) later converted to two-coil, one of the 
first Catalytic Polymerization units for con- 
verting olefinic gases into high-octane gasoline, 
a combination crude atmospheric and vacuum 
distillation unit for the manufacture of asphalt 
and cylinder stocks (1938), a Butane Isomeri- 
zation-‘HF’ Alkylation plant and catalytic 
cracking unit constructed during World War II 
for the production of aviation gasoline, and a 
30,000 B/D fresh feed UOP Fluid Catalytic 
Cracking unit with gas concentration facilities 
added in 1956. Additional crude processing 
facilities were added in 1956 to increase the 
crude throughput to 80,000 B/D 


Company acquisitions 
add more process facilities and 


marketing outlets 

Over the years, through the additions of vari- 
ous companies, Ashland now manufactures 
and markets a great variety of petroleum 
specialty products, many of which are sold in 
foreign markets. UOP processes and engineer- 
ing services have been utilized extensively and 
to good advantage in all of our refineries. The 
Canton refinery, which has a crude capacity 
of 35,000 B/D utilizes many UOP-designed 
units, including Fluid Catalytic Cracking, gas 
concentration, Catalytic Polymerization, a 
Thermal Cracking unit later converted to Vis- 
breaking, and a new vacuum distillation unit 
for the manufacture of asphalt 

The Frontier refinery in Buffalo, N. Y., 
having a capacity of 32,000 B/D, is the site of 
Ashland’s Udex installation which is an im- 
portant cog in the company’s petrochemical 
expansion program. A Hydeal unit is planned 
for this refinery. Additional UOP units at 
Frontier include Fluid Catalytic Cracking, gas 
concentration and polymerization. The addi- 
tion of Frontier also provided Ashland with a 
number of valuable service station outlets and 
an extensive domestic fuel oil business. Asphalt 
is produced at Frontier as well as all of our 
refineries except the Valvoline plant, located 
at Freedom, Pa., which is primarily a lubri- 
cating oil refinery. 

The purchase of R. J. Brown Company 
in 1956, and the Ohio-Indiana Division of 
Anderson-Prichard Oil Company in 1958, 
further strengthened Ashland’s position as a 
refiner and marketer of industrial naphthas, 
solvents and petrochemicals. These two com- 
panies, along with the National Accounts 
Sales Department, market specialty products 
from our Udex and the new 8,400 B/D super- 
fractionation units. 

In November, 1959, Ashland obtained the 
modern refining facilities of the Louisville 
Refining Company, a large portion of whose 
processing installations were designed by 
UOP. Some of the more recent of these include 
facilities for the manufacture of asphalt, Fluid 
Catalytic Cracking, Unifining*, Platform- 
ing® and Merox*. 

All of the six refineries now operated by 
Ashland have, at one time or another, installed 
units designed by UOP in cooperation with 
Ashland’s engineering department. Practically 
all of our current expenditures are for facilities 
to make additional grades of profitable petro- 
leum specialties, to upgrade the value of prod- 
ucts from a barrel of crude oil, and to provide 
for more efficient and lower cost operations. 
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Fluid Cat Cracker 
is a key process 
at Ashland’s 
main refinery 


WHERE RESEARCH TODAY 
MEANS PROGRESS TOMORROW 


UNIVERSAL OIL PRODUCTS COMPANY 


®@ 30 Algonquin Road, Des Piaines, Illinois, U.S.A. 


*Trademark 

















$3,267 could be 


Here is a design for an LP gas storage tank that hasn’t been 
built yet. It is 20 feet long and 72 inches inside diameter. 

The tank was designed by the Consolidated Western 
Division of United States Steel. Costs were estimated for 
the tank using structural carbon steel (A-285) and two 
other ways using USS “T-1”’ Constructional Alloy Steel, 
code and non-code, as indicated in the tables. 

The design stress for one of the USS ““T-1”’ Steel tanks 
is 50,000 psi. This is considerably higher than is permitted 
by the ASME code Case 1204-4. 

USS ‘‘T-1’’ Steel Construction costs less. As you 
can see from the tabulation, the maximum saving in total 
costs with USS ““T-1”’ Steel (non-code) is $3,267 (Column 3) 
compared with carbon steel and amounts to $1,065 when 
the ‘“T-1”’ Steel “‘code”’ vessel (Column 2) is compared with 
A-285 Grade C. The difference between the ““T-1” Steel 
“code”’ and “‘non-code’”’ vessel costs is a substantial $2202. 

The big savings come from the fact that plate thickness 
can be reduced substantially because of the great strength 
of USS “*T-1” Steel (100,000 minimum yield strength). 





saved by building this 


This makes the cost of the steel lower, in the one case, 
in addition to reducing the fabrication and freight costs. 
For the price of 5 carbon steel tanks, 6 ““T-1”’ Steel tanks 
conforming to ASME 1204-4, or 9 tanks designed to 
50,000 psi stress (Column 3) could be built! 

Lower maintenance, too! USS ‘“‘T-1”’ Steel has four 


times the resistance to atmospheric corrosion as structural 
carbon steel. Research has shown that paint lasts longer 
on steels of this nature—and intervals between paintings 
are much greater. 

Retains toughness down to —50°F. Even at low 
temperatures, USS ““T-1”’ Steel retains its strength and 
toughness. It also has high resistance to impact abrasion 
and is weldable by the usual methods. These plus values 
make USS “T-1”’ Steel ideal for other equipment besides 
tanks—machinery hauling trailers, truck tanks, offshore 
rigs and other equipment that must be built stronger and 
lighter. Write for a copy of our booklet, ““Designing and 
Fabricating Structures of USS “T-1’ Steel,’’ United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 

USS and “T-1” are registered trademarks 











LP gas storage tank from (iss) “T-1” Steel 





Cost Advantages of USS ‘‘T-1’’ Steel 





#1 


A-285 Gr.C Firebox 


Material Code 
Allowable Stress 
Joint Efficiency 


1958 ASME Code 
13,750 PSI 
100% X-ray 
Stress Relief 


#2 
**T-1"’ Firebox 
ASME 1204.4 

28,750 PS! 
100% X-ray 
Stress Relief 





. Thickness of shell plates 
. Thickness of shell heads 


15%6" Nominal 
1!Y%6" Nominal 


Weight 7310# 


3. Weight of steel required (excl. heads) 26586 + 
. Type of electrodes used for welding 


AWS-E-7018 
491+ 


. Cost 


a. steel cost $3,394 
b. fabrication cost—pressure vessel 2,670 
c. freight—inbound—(delivered steel) 992 
d. erection cost None 
e. 6”  nozzie-installed 270 





6. 


Total Cost . $7,326 
F.0.B. Shops—Los Angeles, Calif. 


Over-all Savings with USS “‘T-1"" Steel 





& This mark tells you a product is made of modern, dependable Stee! 


“¥32" Nominal 
6” Nominal 
3484 + 
12150# 
AWS-E-11018-G 
96+ 


$3,541 
1,650 
469 
None 
601 
$6,261 


$1,065 


+3 
‘*T-1"’ Firebox 
Non-Code 
50,000 PSI 
100% X-ray 
No Stress Relief 
6” Nominal 
”" Nominal 
21582 
67672 
AWS-E-11018-G 
48 2 


$2,207 
1,014 
273 
None 
565 


$4,059 


$3,267 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 


National Tube—Pittsburgh 


Tennessee Coal & iron—Fairfield, Alabama 
United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Stee! 
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DOMESTIC DEMAND, &H 
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E. W. SCHNABEL, Universal Oil Products Company, Des Plaines, IIlinois 


OUTLOOK for the petroleum refining 
industry in Latin America is bright. It 
appears that the total 1960 domestic 
demand in Latin America for petro- 
leum products will be about 200,000 
bbl per day greater than the 1959 fig- 
ure of 1,600,000 bbl per day. It seems 
probable that the 1961 figure will be 
larger than 1960's by a similar amount. 
It is expected that in 1965 the demand 
for petroleum products in this area of 
the world will have continued to in- 


Table 1. Comparison of Latin American 
Petroleum Products Domestic Demand. 
Percent of Total 
1959 1965* 
Gasoline 31.5 34.5 
Kerosine 10.0 11.8 
Distillate fuels 18.5 21.7 
esidual fuels 38.7 30.6 
Lube oils 1.3 1.4 

100 100.0 


‘Estimated 


54 56 58 60 
YEAR 


FIG. |. Demand for petroleum products in Latin America. 


PETRO/CHEM ENGINEER, January, 1961 








im Latin America 


Table 2, Estimated Capital Investment Required 1959-1965 for Additions 
to Refining Capacity. 


Process 
Crude and auxiliary equipment 
Catalytic cracking and/or hydrocracking 
Catalytic reforming 
Hydrogen treating 
Alkylation 
Polymerization 


Total 


*Processing units plus usual auxiliaries. 


crease by at least 50% over the 1960 
total, as shown in Fig. 1. 


Several factors support this demand 
increase ... principally a strong popu- 
lation surge and increasing use of pas- 
senger cars and commercial vehicles. 
These two signs of expanding growth, 
plus a continuing rise in the standard 
of living and anticipated technological 
and economic trends, further empha- 
size the increasing area demand for 
petroleum products. There will be a 
shift toward proportionately greater 
requirements for gasoline and middle 
distillate fuels by 1965 as shown in 
Table 1. 


Petroleum will continue to be a 
major source of energy for Latin Amer- 
ica because of the low cost of transpor- 
tation and its other advantages and 
also of the variety of products it can 
supply. There will have to be adjust- 
ments to changing patterns of consump- 
tion, requiring the refining companies 
to modify their established man- 
ufacturing and marketing practices. 
However, we see no:reason why the 
refining industry in Latin America will 
not install suitable processes to supply 
the necessary fuels in the required 
quantities in the years to come. 


Product quality improvement to 
meet more stringent marketing require- 
ments and consumer needs will go 
hand in hand with the increase in de- 
mand for petroleum products. For ex- 
ample, the average research octane 
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B/D Added 


$/Bbl* Total 
5,000,000 
4,000,000 
1,050,000 
680,000 
840,000 
200,000 


5,000 1000 
10,000 400 
3,500 300 
3,400 200 
700 1200 
200 1000 


$11,770,000 


number of the pool gasoline might be 
expected to reach the region of 89 to 
90 by 1965. Kerosine and middle dis- 
tillates will be improved by the appro- 
priate refining techniques for smoke 
point and luminosity control, and sul- 
fur and contaminants reduction. 

Refinery crude capacity will increase 
in existing refineries and the construc- 
tion of completely new “grass-roots” 
refineries in various Latin American 
countries will take place. Refinery 
processing schemes wiil include more 
catalytic cracking and/or hydrocrack- 
ing, catalytic reforming, alkylation, hy- 
drogen treating, and polymerization 
facilities. 


Processing capacity for an “average” 
refinery (excluding normal replace- 
ments) in 1965 is expected to include 
43,000 bbl per day of crude distilla- 
tion, an increase of 5000 bbl per day 
over 1959; 15,000 bbl per day of cata- 
lytic cracking and/or hydrocracking, 
an increase of 10,000 bbl per day over 
the same period; 4500 bbl per day of 
catalytic reforming, an increase of 
3500 bbl per day; 4700 bbl per day of 
hydrogen treating, an increase of 3400 
bbl per day; 1000 bbl per day of alky- 
lation, an increase of 700 bbl per day; 
and 450 bbl per day of polymerization, 
an increase of about 200 bbl per day 
over 1959. 


Expected capital expenditures in 
Latin America are given in Table 2 
The figures shown are an approxima- 
tion of the installed, per-barrel cost for 


ABOUT THE AUTHOR 


Edward W. Schnabel is coordinator 
of sales and licensing for Universal 
Oil Products Company for Mexico, 
Central and South America, and the 
Caribbean area. He has been a 
member of UOP’s commercial de 
velopment department since 1952, 
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ing department of J. F. Pritchard 
and Company in Kansas City. He 
holds a BS in chemical engineering 
from Northwestern University 


the various units, including an average 
factor for auxiliary equipment. From 
these figures we can see that the aver- 
age Latin American company must 
spend over $2,000,000 per year (U.S 
equivalent) for capital additions to his 
refinery in order to keep pace with his 
probable market requirements 

If we consider this sum in total for 
the number of operating refineries in 
Latin America (at the present time, 
slightly more than 70), it is apparent 
that an expenditure of some $850,000 
000 over the next five years or roughly 
some $170,000,000 per year will be 
required. In addition, the new 
roots” refineries will cost another esti- 
mated $100,000,000 per year which 
with the total stated for plant additions 
will bring the grand total of capital 
expenditure to approximately $270, 
000,000 per year x*** 


grass 
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R. L. Boyer, Vice President and Director of 


Engineering, and W.B. Boyum, Manager of Gas Turbine Sales, 


The Cooper- Bessemer Corporation report... 


World's first 
jet powered gas turbine 


is now on the job 








\7 OU are looking at a revolutionary new concept in 
industrial power. This Cooper-Bessemer 10,500 hp 
RT-248 gas turbine with a modified Pratt & Whitney Air- 
craft J-57 jet engine introduces new, drastic economies in 
plant construction, operation and maintenance. Shown 
here on the job at the Clementsville (Kentucky) Com- 
pressor Station of Columbia Gulf Transmission Company, 
this powerful, compact unit has taken on the total gas- 
boosting load of the station, operating ‘round the clock. 
Find out how this outstanding joint development of 
Cooper-Bessemer and Pratt & Whitney Aircraft can fit 
into your plans for compressors, generators and other 
rotating machinery. Call our nearest office. 





BRANCH OFFICES: Grove City 
Gloucester + Pittsburgh + Detroit + Chics 
Kansas City + Tulsa +* New Orleans 
Greggton + Dallas + Odessa + Pampa ASP 
San Francisco + Los Angeles @© SUBSIDIARIES: Cooy 
Canada, Ltd Edmonton «+ y « Toront 
ord @ C-B Southern, Inc Houston @ ( ; 
International Corporation New York + Caracas + Anaco 
Bessemer, S.A Chur. Switzerland « The Hague 


Calgar 


> City © The Rotor Tool Company, Clevs na 


GENERAL OFFICES: MOUNT VERNON, OHIO 
ENGINES, GAS . DIESEL - GAS. ONESEL 

COMPRESSORS. RECIPROCATING AND CENTRIFUGAL 

TNGINE TURSINE OF MOTOR DRIVEN 

















Gas chromatography instrument 
utilizes ionization detection PETRO CHEM me w equipment 


Kromo-Tog lonization Model K-7 use 
ionization detection by thermionic emis- 
sion, only method that will analyze both 
organic and inorganic compounds as well 
as fixed or permanent gases. Ionization 
greatly increases sensitivity, speeds anal- 
ysis, permits use of small diameter col- 
umns, and decreases required sample 
sizes. No radioactive material is used, so 
no radiological hazard exists. Components 
under analysis vary in ionization poten- 
tial; thus the difference between energy 
required for the sample and the carrier 
gas (helium) is basis for detection and de- 
termination of percentage concentrations. 
Burrell Corporation. 

Circle number (41) on reply card. 


It’s Here! The New, 
All-In-One Coupling 
To Make Heavy Hose 
Connecting A Safe, 
One-Man Operation 





Microtraps have unique selective 
adsorption, dehydration ability 

Microtraps — zeolite crystals with 
unique qualities of selective adsorption 
and dehydration—can now be ordered in 
large quantities. Product is applicable to 
refrigeration drying, separation of hydro- 
carbons, dehydration or various gases, and 
as catalyst carrier for controlled release 
of active agents. Davison Chemical Divi- 
sion, W. R. Grace & Co. 

Circle number (42) on reply card. 


COUPLING 
How It Works/ 


The unit is positioned 
so that the latches 

ww engage the mating 
flange. As the operating 
handle is rotated, the 
latches draw the 
mating flanges together. 
Seal and lock are 
automatic functions. 
This new hose coupling 
eliminates the use of 
bolts, nuts, and can 

be easily adjusted 

to accommodate the 
variations found in 
foreign counterparts of 
American flanges. 


MAKE FAST CONNECTIONS 
IN THE WORST WEATHER 
Brochure on Construction and 
Operation of the QD-16 Coup- 


ling is available. Request on 
your company letterhead. 


Flight 


Refueling, 
Inc. > 


COMMERCIAL PRODUCTS SECTION 
BOX 1701 + BALTIMORE 





Safety stack regulator houses 
controls of new chlorine unit 

Key feature of 3600 Series wall- 
mounted chlorinator is safety stack regu- 
lator within which all control components 
are housed. This reduces frail piping and 
connections which are potential sources 
of leaks. Manually-operated chlorinator 
can maintain accuracy of +2% of feed 
rate over a 20-to-1 range in flow. Snap-in 
flowmeter tube allows capacity changes 
from 3 to 200 Ib of chlorine gas per day, 
without use of tools. Rigid fiberglass cab- 
inet protects unit from corrosion. Fischer 
& Porter Company. 

Circle number (43) on reply card 


Many parts interchangeable in 
new JTC centrifugal pump line 

Maximum parts interchangeability is an 
important feature of new Type JTC line 
of multi-stage, opposed-impeller, centrif- 
ugal pumps. They can handle hot or cold 
water hydrocarbons, chemicals, acids, 
condensates, and similar liquids. In addi- 
tion they can be adapted for medium- 
pressure boiler feed service, and, with 
minor modifications, they become efficient 
hydraulic driving devices. Pacific Pumps, 
Inc. 

Circle number (44) on reply card. 


Desuperheater produces uniform 
spray; nozzle is replaceable 

New SA-30 desuperheater uses an in- 
dependent source of high-pressure steam 
for atomization to produce a uniform 
cooling spray, regardless of steam header 
flow. Only wearing part is the combina- 
tion water port and steam nozzle assem- 
bly, which can easily be removed with a 
drill and a new assembly welded into 
place. Points of maximum wear are pro- 
tected with a Stellite overlay. Unit is 
available in 300, 600, 900, and 1500-Ib 
classes, with mounting flanges of 3, 4, 6, 
and 8-in. size. Republic Flow Meters 
Company. 

Circle number (45) on reply card. 


Unit protects gages from too 
much pressure in gas service 

New 530 gage protector for gas service 
stops flow to gage when pressure protec- 
tion point is reached. Re-set is automatic 
when pressure drops below protection 
point. Providing a maximum set pressure 
protection point of 1000 psig, unit will 
safely handle inlet pressures up to 3000 
psig at temperatures from —10 to 200 F. 
Comes with three range springs covering 
30 to 150, 150 to 500, and 500 to 1000 
psig. Can be pre-set at any point within 
these ranges by the factory at additional 
cost. Hoke Inc. 

Circle number (46) on reply card. 


Instrument-air equipment 

New line of instrument-air scrubbers 
and dehydrators includes dehydration 
units for both dry and wet type desiccants. 
Units carry a working pressure of 1000 
psig. Can be serviced in seconds with no 
tool other than a pair of pliers. Robertson 
Manufacturing Company. 

Circle number (47) on reply card. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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Engineering desk has spacious 
top, plenty of room for files 


79 


Multi-purpose engineering desk provides a 43% by 72-in. lino- 
leUut wiawiug Suliace Witt POll-uOluIg Dracae:S LO sunpliry 
handling of large drawings. Converts instantly into a spacious 
office desk and supplies two files that may be used independently 
of the board if desired. Entire assembly consists of three basic 
parts: a steel, linoleum covered top and two files. Can be 
assembled in minutes without tools. Hamilton Manufacturing 
Company. 

Circle number (48) on reply card. 


Outside-packed triplex pumps 
offer 50% greater capacity 


New 7000 series of compact outside-packed triplex pumps 
features a basic 50% increase in gallons per minute displacement 
on each size at no additional cost compared to previous pump 
models. Rated capacity of 1 to 90 gal per min at operating pres- 
sure from 100 to 10,000 psi. Re-designed fluid end permits a 
greater capacity without increasing operating conditions. Can 
handle fluid temperatures up to 500 F. John Bean Division, Food 
Machinery & Chemical Corp. 

Circle number (49) on reply card. 


Disconnect spray problem 
solved with new coupling 


Spray that occurs when connecting or disconnecting a valved 
coupler-plain nipple combination is eliminated with use of new 
ES Series coupling. Series utilizes a positive metal-to-metal stop 
when valve is in closed position, controlling compression and 
displacement of the valve seal. An extra O-ring seal in the 
coupler, in addition to the E-packer seal, prevents spray when 
there is internal pressure on one side of the coupling. Available 
in two types: with both nipple and coupler valved for double 
shutoff, or with valved coupler and plain nipple for single shut- 
off. Sizes from “% to 6 in., with choice of seals for handling 
various materials. Snap-Tite, Inc. 

Circle number (50) on reply card 
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Your 


USE 


For Its 
Many 
Advantages 


LEATHER 


FABRIC 


Less Friction @ Forever Shelf Life ¢ Use 

On Any Fluid or Gas to 450°F © No Electrolytic 
Corrosion @ Non-Contaminating . . . 

and in many cases it is less expensive 

than outdated materials 

383 sizes of Stock Molds available for Halogen Vee Ring 
Packing for Valves * pumps ® cylinders * mixers 


Write for your Special 
Petro/Chem. Catalog 


INSULATOR & SEAL CORP. 
9960 Pacific Ave. Franklin Park, Ill. 


“Engineers and manufacturers— 


TEFLON* Products” 


ON 


CE CAR 





For Speediest Repair of 
Corrosion Leaks in Pipe 


JUNIOR 


EMERGENCY PIPE CLAMP 


pipe leaks 
QUICKLY! 


Speediest application — slotted lug 
permits the single plated bolt to 
slide instantly into place. 

A companion to the old reliable 
Emergency Pipe Clamp that has 
served industry for a half century, 
the JUNIOR, a single bolt clamp, is 
2%" wide. Undersells most band- 
type clamps. 

Made of malleable iron, ruggedly 
proportioned, with full-length hinge 
along one side. Formed to exact 
pipe size—no bending. The recessed 
pressure-equalizing gasket, entire 
width of clamp, is cemented in. A 
lasting installation. 2” pipe size — 
$1.80; 24%” — $2.20; 3” — $2.30. 
Write for new circular on the Junior. 


SKINNER-SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, “2” to 
12”, for steel and C. |. pipe. Stocked 
by practically all oil supply stores. 


Send for catalog! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 


New ceramic metal material 
resistant to heat, corrosion 


Nucerite, a new ceramic metal composi- 
tion, exhibits remarkable resistance to 
attack in hot, corrosive environments. In 
its collective properties, Nucerite is said 
to represent a significant advance over 
similar corrosion-resistant ceramic ma- 
terial in mechanical strength, thermal 
shock resistance, abrasion resistance, heat 
transfer, and high temperature stability. 
A 16 mm color-sound film presentation is 
available for showing to technical groups. 
The Pfaudler Co. 

Circle number (51) on reply card 


New low alloy steel electrode 
meets E7010-Al specifications 

Speedex 710 Mo, a new heavy-coated, 
shielded-arc type of low alloy steel elec- 
trode, meets requirements for AWS and 
ASTM E7010-Al classification. Recom- 
mended for any low alloy, high tensile 
steel application such as high pressure 
piping in power plants and refineries, ma- 
chine and structural fabrication, tanks. 
boilers, and casting repairs. Conforms to 
ASME Boiler Code, Section IX, Type A-2. 
Classification F.3. Available in “se, 5/32, 
and 3/16-in. diameters. Metal & Thermit 
Corporation 

Circle number (52) on reply card 


New pressure control has 
operating range to 5000 psi 


Latest addition to “D” series pressure 
controls has range from 500 to 5000 psi 
and is available in three models: Type 
DXA-21, with minimum operating differ- 
ential of 450 psi; Type DXA-521, mini- 
mum differential of 200 psi, and Type 
DXS, minimum differential 150 psi. 
Power element is a welded steel Bourdon 
tube. Control incorporates a ¥2-in. IPS 
bottom connection equipped with a special 
sealing nut having a Teflon insert, thus 
assuring leak-proof connection. Other fea- 
tures are external adjustment, visible dial. 
sealed mercury contact with visible on/off 
circuit position. The Mercoid Corporation 

Circle number (53) on reply card 


Kit makes possible easy repair 
of castings, valves, machinery 


Devcon F repair kit contains a tough 
new industrial repair material for repair- 
ing castings, valves, pumps, and other 
types of industrial machinery. Included 
are two tubes — one of Devcon F, a mix- 
ture containing approximately 80% alum- 
inum and 20% improved epoxy resins and 
modifiers, and one tube of a hardening 
agent. Equal lengths of each material are 
squeezed from the tubes, mixed with a 
wooden paddle included in the kit, and 
then applied to the broken casting or part 
to be repaired. Product does not shrink 
and adheres well to steel, iron, aluminum, 
bronze, glass, and many other surfaces. 
Devcon Corporation. 


Circle number (54) on reply card. 


Indicating rotometer, pneumatic 
transmitter all in 1 instrument 


New Magnarotor for measuring liquid 
or gas flows combines functions of an in 
dicating rotameter and a pneumatic trans- 
mitter ... is through-flow .. . needs no ex- 
tension. Instrument complements com- 
pany’s extension type pneumatic trans- 
mitter. Single model can be used with any 


metering tube % to 2 in. in diameter cov- 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


ering flows equivalent to | to 100 gal 
per min water and 4 to 400 std cu ft 
per min of air. Steam jacketed and high 
pressure models and an extension design 
for use with meters larger than 2 in. pipe 
size are also available. Fischer & Porter 
Co. 
Circle number (55) on reply card. 


Heaters keep asphalt, heavy 
oils at pumping temperatures 

U-shaped fired immersion heaters will 
heat or maintain asphalt and heavy oils in 
tanks at pumping temperatures for load- 
ing, blending, or storage purposes. Fired 
with either gas or oil, the 8-in. firetube has 
capacity of 750,000 Btu per hr and the 
10-in. tube 1,250,000 Btu per hr. Higher 
capacities are obtained by installing multi- 
ple units. Finned firetube provides 5 to 10 
times the surface area of bare tubes and 
permits more heat to be transferred per 
square foot of surface at lower wall tem 
peratures. Brown Fintube Co. 

Circle number (56) on reply card 


Split-body valves interchange 
with other valves, actuators 

Addition of new split-body valve and 
cylinder actuator to company’s product 
line makes possible an intermix of dia- 
phragm and cylinder actuators with split 
bodies and globe bodies to match specific 
applications. Split-body valve is available 
in straight-throygh, angle, and corner 
types with fixed or separable flange con- 
struction. Designed for free passage of 
even highly viscous fluids. Minneapolis 
Honeywell Regulator Co. 

Circle number (57) on reply card 


“SCOT” FORGED 
$$ 


MINIMUM 
& HARONESS 


GASKETS 


Ask for "SCOT" Gaskets 
at your Supply Store. 

For ring Groove Flanges forged 
from reforging biilets in the follow- 
ing materials in stock: Soft Iron, 
Copper, Aluminum, Inconel, Monel, 
Nickel; 1'/4 Cr '/2 Mo., 2'/4 Cr | Mo., 
9 Cr | Mo. 304, 310, 316, 321, 347, 
405, 410, 430, 502, 304L, 316L, 
Nickel L, Kel F, Teflon. 

Machined in all A.P.1.—A.S.A. 
Special sizes and other type, includ- 
ing BX. 





SOUTHERN CALIFORNIA <—~, 
OiL TOOL COMPANY <> 
8220 Atlantic Boulevard 

P. 0. Box 30, Bell, California 
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Continuous operation— 
a Teletype equipment tradition 


All Teletype equipment . . . like the tape punches being 
final-tested above . . . are subjected to a rigorous quality-control 
program to insure that the units will give continuous, day-in, 
day-out performance in your service. Such performance is 
a Teletype tradition, established during more than fifty years 
of manufacturing data communications equipment. 

To maintain this performance tradition requires much more 
than testing, however rigorous. It begins with the very 
design of the units themselves—the product of extensive research 
and development facilities, backed by cumulative experience. 
And it involves precision manufacture—employing the 
latest technological advances, from highly specialized machine 
tools and automated processes to electronic measuring 
and sensing devices. 

When you select Teletype equipment to speed your 
communications and cut your paperwork costs, you can be sure 
of built-in quality. Teletype Corporation manufactures this 
equipment for the Bell System and others who require the 
utmost reliability from their data communications systems. 
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Send-Receive Page Printer Automatic Send-Receive Set 


FREE Model 28 line folder. Write Dept. 47-A 


>) Touhy Avenue, Skokie, Illinois 


VELETYPE 


+ Western Electric Company 











2-pen Foxboro Dynalog Recorders chart both upstream 
interface profile Phillips’ two 


pipe line Ss 


and station profile on best cut 


point 


Upstream record allows operator to select 


well in advance of interface’s arrival 


Automatic Foxboro interface detection system 
eliminates guesswork at Phillips pipeline terminal 


operators get interface profiles in advance...know exactly when to switch tanks 


Phere’s nothing haphazard about interface detection at the Phillips Pipe 


Terminal in East Chicago, Indiana 
Detection System sees to that 


Line Company A Foxboro Interface 


Chis unique Foxboro system is based on the fact that even slight differences 


in grades or brands of petroleum products have measurably different 


dielectric constants. Sensitive Capacity Dynalog 


both at the 


Recorders measure this 


difference. 


pipeline delivery station, and at a } miles 


Teletax 


point 


upstream. Foxboro Ielemetering brings the two n 


icasurements 


together on a single chart at the delivery point 
From the shape of the upstream record, the operator selects the best cut 


point and sets his index. When station interface record matches index, 
switch-over is made 


Phillips dispatchers find their Foxboro system eliminates sampling and 
It can do the 
Ask your Foxboro Field Engineer for full details, or write for 
382 Norfolk Street, Foxboro Mass 


*Reg. U.S. Pa 


guesswork cuts product contamination to a new minimum 
Same tor you 


Bulletin 20-11. The Foxboro Company, 


OXBOR 


REG.U & PAT. OFF 


OF 


apacity probes at upstream measuring point, and 


shown above measure dielectric con- 
stant of product passing through pipeline. Up- 
stream measuring station is unattended 


is telemetered Recorder at 


profile 


to Dynalog terminal 











JENSEN Mixers provide a method of sweeping 
crude tank bottoms, thoroughly and economically, regardless 
of tank conditions, size, or location. 





ELECTRIC-POWERED VARI-ANGLE MIXER 


Light Weight 
Compact with little overhang 
Electric powered for 500 to 200,000 barrel tanks 


Jensen Vari-Angle feature 

















Standard Tractor 
Standard Tractor PTO 


Diese! powered for 500 to 
200,000 barrel tanks 


Jensen Vari-Angle feature 


Write for complete information * — COMPANY 


5354 SOUTH GARNETT ROAD P. O. BOX 4507 TULSA, OKLAHOMA 
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Texas utilities contractor reports: 


“OUR 774 CUTS 25-2007 MORE 
TRENCH THAN DITCHERS WITH 
MECHANICAL TRANSMISSIONS” 


“We know for a fact our Barber-Greene 774 Ditcher 
with dual-range Hydra-Crowd transmission cuts 25 
to 200% more ditch daily than mechanical trans- 
mission ditchers we’ve used,”’ says H. W. McCurley, 
of Pearson & McCurley, Beaumont, Texas, utilities 
contractors. 

“Actually the 774 revolutionizes ditcher design 
with a hydraulic control system that gives the op- 
erator fingertip control of forward crowding speeds, 
boom hoist, discharge conveyor drive . . . all inde- 
pendent of wheel digging speeds. And our operator 


Midwest utility company 


sure likes the instant dialing of maximum crowd- 
ing speed for any ground condition. 

NO PARTS REPLACEMENT—“ In ditching 36,000 
feet, we’ve had no parts replacement . . . never 
changed digging teeth, side cutters or gumbo cut- 
ting lips on fingerback buckets,”’ he recalls. 

This Texas firm bought its 774 after renting one 
from a contractor. Your Barber-Greene Distributor 
will take you to a job and show you the ditcher you 
are interested in so you'll get all the facts. Call him 
today. 


OWNS FLEET OF OVER 25 BARBER-GREENES 


This Barber-Greene dug in record time the street 
mains and over 300 services in one subdivision, 
keeping well ahead of the crew that was welding, 
wrapping and lowering in. Owned by a major mid- 
western gas utility, the Model 773 shown below 
is only one of the more than 25 Barber-Greene 
Ditchers in their fleet. 


For close quarter operation, Barber-Greene’s 772, 
identical with the 773 except for narrower track 


gauge and pad width, works within 19” of side ob- 
structions. All three utility ditchers have dual-range 
Hydra-Crowd transmission, exclusive digging wheel 
drive with fully guarded chains, automatic overload 
protection, shock-absorbing flexible drawbar, hy- 
draulically driven spoil conveyor with rubber-im- 
pact rollers, and fewest wearing parts for minimum 
maintenance. Model 774 is available with 5% or 7’ 
wheels and cuts from 18-30" wide. Models 773 and 
772 trench to 5'%’ deep and 10-24” wide. 
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Rubber-tired or crawler mounted Barber-Greene 
Vertical Boom Ditchers cut lowest cost trench from 
5%" to 24” wide and to 7’ deep. Model 705-B, 
shown, digs to 4’8” deep. 


CONVEYORS @ LOADERS @ 





On jobs in Beaumont and Orange, Texas, installing pipe from 8” to 16”, 
Pearson & McCurley's 774 with 52-ft. wheel dug up to 2,500-ft. daily 
in tough gulf coast gumbo. “Has plenty of reserve to dig far beyond 
our daily needs,” says Mr. McCurley. 


Manufacturer of the only modern ditcher line 


Representatives in Principal Ci 


Main Office and Plant AURORA, ILLINOTS, U.S.A 


Plonts in DeKalb, Ilinois..Detroit..Canado England..Broz Australia 


DITCHERS © ASPHALT PAVING EQUIPMENT 
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All’s well 
that 
ends wel! 


Both ends of any length of Mannesmann-Hoesch line-pipe are so meticulously 
sized that they seem to be mirror images of each other — even perfectionists 
among you pipeliners will be pleased. From the selection of the steel all the way 
through to the final rugged tests Mannesmann-Hoesch is guided by the fact that 
a pipeline can be laid only as fast as it can be welded. 

With our advanced production technology and sensitive measuring methods, 

it is virtually impossible for any length of Mannesmann-Hoesch pipe to leave the 
works unless inside and outside diameter, wall thickness, bevel, and true circular 
cross section are accurate to the highest possible degree. 


Truly round pipe 
means faster welding in the field 


Grossrohrwerk Mannesmann-Hoesch GmbH 


produces line-pipe from 6%” through 42” according 
to API 5 LX and other applicable 
standard specifications. 


For detailed information, please write: 


MANNESMANN-EXPORT - DUSSELDORF - GERMANY ;::.. 





the epoxy that’s really right 


For some time, epoxy has been a magic word in the protective coat- 
ing field. A rash of epoxy based coatings have been making their 
appearance on the market. 


During all this, Dearborn research quietly continued . . . to experi- 
ment ...to check... to discard ...to start all over again. The 
result? Dearclad® 765—the epoxy that’s really right! 


Dearclad 765 shows extraordinary resistance to impact, abrasion and 
chemical attack . . . has a rapid curing rate . . . is effective through 
temperature ranges from —40 to 250 F plus . . . has positive storage 
stability ...no sag ...no cold flow. Applicable by brush, roller or 
spray. No other product on the market combines all the desirable prop- 
erties of Dearclad. 


So, if you have been disappointed in ordinary epoxy coatings, try 
this scientifically blended, two-component product based on amine 
cured resins and a minimum of selected tars. Write today for Tech- 
nical Bulletin GJ 3265.1 giving use and application details. 


DEARBORN CHEMICAL COMPANY 


General Offices: Merchandise Mart, Chicago 54 * Dallas « Des Plaines, Ill. + Ft. Wayne « Honolulu 
Linden, N. J. * Los Angeles + Nashville « Omaha « Pitisburgh « Toronto *« Havana * Buenos Aires 


Dearclad's hd 

resistance proved 

culties encountered 

carrier pipe inside 26 

bored through rock 18’ be 

Street, New York City, to co 
sections of Consolidated Edison's vast 
natural gas system. 


D fl FOR FURTHER INFORMATION ON 
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the\greatest nameain 
ie LITTLE BOOMER we, SOONER BOOMER 


for Crawler Type Tractors en for Rubber Tired Tractors 


Little Boomer gives excellent maneuverability and aw?” Sooner Boomer is ideal unit for city distribution work 
maximum traction for jobs where the advantages of 

a crawler tractor are required. a where rubber tires eliminate damage to streets and 
Lifting capacities range from 5,000-16,000 pounds. > ‘ 

ideal for laying small to medium diameter pipe in Sa) yards. Wheel operation increases on-the-job mobility 
cities or in the field. 

Simplified hydraulic controls make operation easy, 
fast . . . give positive control at all times. Double 
drum winch arrangement places both winches in full ; ‘ 
view of the operator at all times. eS pipe handling easy, fast, economical 


. does not require truck transportation for short 


hauls between adjacent jobs. Hydraulic controls make 








ATTACHMENTS APPLICATIONS 

Other Midwestern attach- Midwestern Sidebooms are designed for mounting on Ford, Case, International 
ments designed to in- 

crease the versatility of the 

Little Boomer and Sooner 

Boomer include Angle 

Dozers, Tail End Winches 

and Bending Shoes. 














MIDWESTERN 
MANUFACTURING COMPANY 
4645 Southwest Bivd. & W. 48th St. 
Tulsa, Okla. Phone HI 6-6144 








Box 1886 © Cable Code Address — “Midpipe 


LITTLE BOOMER SOONER BOOMER 
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WHITE 


White Diesel, manufacturer of dependable, eco- 


nomical Superior engines—renowned throughout 
oil and gas fields for over 25 years, announces a 
new line of compressors. White compressors are 
medium speed, heavy duty, balanced opposed 
types, 200 to 1000 BHP, and are specifically 
engineered for combination with Superior natural 
gas engines. 










mm - 





The complete, compact, matched design engine- 
compressor package provides, continuous, heavy 
duty service for gas gathering, gas lifting, repres- 
suring and booster applications. Two-cylinder and 
four-cylinder compressor models in a wide range 
of cylinder sizes can be ideally matched to Superior 
gas engine horsepower to meet your most exacting 
requirements. 


Outstanding advantages... 


MATCHED DESIGN Six inch stroke White compres- 
sors coupled to 9 inch and 10/2 inch stroke Superior 
oil field gas engines provide optimum combinations 
of piston speed, horsepower and service life. 

SINGLE RESPONSIBILITY White assumes complete 
responsibility for all engine-compressor parts... 
warrants both units one full year... offers factory 
service and replacements parts from its extensive oil 
and gas field service organization. 

GREATER FLEXIBILITY Speed of direct-connected 
engines (no belts or gears) can be varied from 600 
to 900 RPM for easy control of compressor output. 
Compressor cylinders can be easily changed on same 
frame to suit changing volume or pressure conditions. 
EXTENSIVE CYLINDER RANGE Standard sizes range 
from 4000 PSI, 256” dia. to 85 PSI, 224%” dia., pro- 


viding 68 different cylinders. Custom sizes and de- 
signs also available. 


MEDIUM SPEED POWER TO 1000 BHP Model W-62, 
two-cylinder compressor, ranges from 200 BHP with 
Superior 6G-510 gas engine to 635 BHP with 8G-825. 
Model W-64, four-cylinder compressor, is rated up to 
1000 BHP with supercharged 8GX-825 gas engine. 
CONTINUOUS HEAVY DUTY OPERATION Compres- 
sors are designed to accommodate 40 to 100% 
greater piston rod load than similar compressors. 
Rugged engine-compressors can run unattended, un- 
protected from weather, and can handle continuous 
operating loads and temporary overloads with ease. 
Get new Compressor Bulletin 124 from White oil 
field representatives ...or write today to White 
Diesel Engine Division! 


WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY 


Plant and General Offices: Springfield, Ohio 





635 H.P. Engine-Compressor Package. 
Combination of Superior 8G-825 gas engine, 
and White W64 four cylinder compressor. 


00 to 
000 BHP 


Matched Design 


NGINE-COMPRESSORS 


550 H.P. Engine-Compressor Unit: 
Superior 8G-825 gas engine 
matched with: White W62 
two cylinder compressor. 
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PERFORMANCE 
PROVED on the job! 


ALLIED PIPELINE ENAMELS chosen 


for Oklahoma’s new Mustang Line ALLIED PIPELINE ENAMELS 
(coal tar) is a superior product that, 


after lengthy research and severe 
testing in the laboratory and on- 
the-job, has become a respected 
member of the pipeline industry. 


Tough, performance-proved Allied Standard Pipe- 
line Enamel (coal tar) was used on the new Mustang 
Fuel Corp. Mustang Transmission Line, stretching 
from below Oklahoma City to Muskogee, Okla.—serv- 
ing Oklahoma Gas & Electric Co. generating stations 

Chosen by Mustang Fuel Corp., and the engineering 
firm, Pipeline Technologists of Houston, Texas, 
ALLIED Pipeline Enamel (and ALLIED Pipeline ALLIED PIPELINE ENAMELS 
Primer) proved to be one of the most efficient, easy- Coal Tar Base 
to-handle, durable pipeline enamels ever used by Allied Standard Pipeline Enamel! 
these firms Allied intermediate Pipeline Enamel 

1700 tons of ALLIED Pipeline Enamel and 5200 po nae pes i ay = my co 
gallons of ALLIED Pipeline Primer were used by the 


contractors for the Mustang Line, Montin-Harbert Coal Tar Primers 


, : Allied Coal Tar Primers 
Construction Company Allied Waterworks-AWWA Primer 
For more information about ALLIED Pipeline 
Dieteie, teulte to ths Pidiline 3 ; ; - - rn f Rags ane 
‘namels, write to the ipeline Materials Division o Allied Modified Pipeline Enamel 


Allied Materials Corp., at the address below 
’ _ ' Asphalt Primer 


Allied Pipeline Primer 


ALLIED MATERIALS CORP. 


PRODUCERS, REFINERS AND COMPOUNDERS 
OF SPECIAL ASPHALT AND 
COAL TAR PRODUCTS FOR OVER 29 YEARS 


ALLIED BUILDING, 5101 N. PENNSYLVANIA, P.O. BOX 7278, 39TH STREET STATION, OKLAHOMA CITY, OKLA 
PLANTS: STROUD, OKLA. @ DETROIT, MICH 
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Patent Pending Patent Pending 


Single Greenhead ‘‘Go-Roll’’ staggered Tandem Greenhead ‘‘Go-Rolls’’ staggered on 
on neoprene backed metal band for plastic band for pipe 20” and under 


pipe over 20” 


ROLL YOUR PIPE THROUGH THE CASING! 


NO SKIDDING! NO BUNCHING, EVER! 


For Literature, Prices and Demonstration, 


au GREENHEAD.... 


3800 West Alabama, Houston 27, Texas MOhawk 7-3356 


Save time and money on multiple crossings! 
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BEST TRACK... 
BIGGEST SAVINGS 


Allis-Chalmers boosts work hours, cuts costs with the 
best tractor undercarriage in the business. You get 
industry’s toughest track... best designed track guards 
... certified, permanently lubricated truck wheels, 
idlers, support rollers. 


Next time you watch track shoes squeal and grind against 
jagged rock . . . or see ’em buried sprocket-deep in mud, 
consider this: Nothing slugs it out with tough conditions 
like an Allis-Chalmers tractor undercarriage. 

Specially heat-treated track shoes, side bars, track pins 
and bushings are the industry’s toughest. Bushings extend 
into counterbored side bars to seal out dirt, provide more 
bearing area. 

Track guiding truck wheel guards provide a deep-flanged 
guide channel that keeps track riding true on sprockets, 
idlers and truck wheels even in the roughest and toughest 
going. The solid A-frame holds the truck frames in absolute 
alignment — keeps track running straight. 

PERMA-SAFE truck wheels, idlers and support rollers 
on all Allis-Chalmers tractors roll on tapered roller bearings, 
are protected against dirt and moisture by Positive Seals. 
Factory-lubricated, they’re certified never to need further 
greasing. 

We invite a maintenance cost comparison with any other 
tractor undercarriage. We further invite you to inspect the 
Allis-Chalmers healthy, long-lived tractor engine, the all- 
steel main frame, double-reduction final drives and many 
other cost-cutting features. Your Allis-Chalmers dealer will 
be happy to give you full details. Allis-Chalmers, Construc- 
tion Machinery Division, Milwaukee 1, Wisconsin. 


Now available 
in Persian Orange 
or Allis-Chalmers Y ellow 
at no extra cost. 


move ahead with 


ALLIS-CHALMERS 


power for a growing world 





for Strength 
Economy 


. Versatility 





into the 18,000-ton-capacity 
hydraulic O-ing press. This machine 
can readily form plate 7% in thick. 


- 
— 
\ ’ 


The prepared plates enter the U-ing press, 
where they are formed in a matter of 
seconds. Then 


The 40-ft-long plates are handled automatic aily 
by this unique one-legge gantry, and delivered 


to the edge- and end-facing machines, 




















One 


welair 
Not shown are the outside welders. 


BETHLEHEM LINE PIPE 


Diameters to 42 in. OD... walls to 3/4 in. 


We're now turning out electric fusion-weld line pipe 
(18 in. to 42 in. OD) in 40-ft lengths on our new mill 
at Steelton, Pa. The most modern in the industry, it 
assures Bethlehem customers of a plentiful supply of 
pipe meeting API 5LX specifications, as well as non- 
API pipe in the largest diameters and wall thicknesses 
presently available anywhere. 

The mill’s facilities, most of which are equipped 
with electronic controls, includes newly installed edge 
and end planers, U-ing and O-ing presses, and welding 
The only 


machines. “old” production facilities re- 


BETHLEHEM 


BETHLEHEM STEEL COMPANY, Bethlehem, 


of the automatic submerged 
g machines making ar side sear 


pipe 42 in. OD, with 


After thorough visual inspection 
are fed into the hydraulic expander. It can expand 
4-in. walls, 


maining are the hydraulic pipe expander and the end 
both installed in 1957. 
With this new mill in operation, Bethlehem can meet 


facer 


your most demanding requirements for quality, de- 
livery, and size. The Bethlehem sales office nearest 
you will give you prompt action on your inquiries. 
Line pipe to 16 in. OD made at Sparrows 
Point, Md.—Our 
mill produces API line pipe from 5-9/16 through 16 


modern electric resistance-weld 


in. OD, in lengths to 60 ft. We also produce continuous 


buttweld pipe from 1/2 through 4-1/2 in. OD. 


STEEL 


EXPORT SALES: Bethleher 


Stee! Export Corporatior 


After fluoroscor 


the 40-ft lengths pipe is end-faced as st 
This operat 


bevel for field-welding, 





nspect 


yssures the or 


W"™SON BIG-INCH M-2 
FROM ‘ 
DOWN THINSULATORS® MEET 
THE RUGGED TEST IN NEW JERSEY 
TURNPIKE CROSSING 


ite 
ca a : 
ia ‘<; 


@ “M-2 THINsulators are high-density 
polyethylene products, resistant to 
fracture under tremendous impact. 
Most other plastic insulators are 

@ “We'll pull the 36” drag section through this 275’ casing. fiberglas reinforced polyesters that 
The casing has a slight dog-leg in the center which will don’t have the impact resistance, so 
make the pull a really tough test of the THINsulators.” breakage rates are high.” 











EPA eh 


AMS 5 





——— 
CLEARANCE = 7 


END VIEW 


“The tremendous force of the pull caused the lead 
THINsulator to absorb most of the shock. It twisted 
slightly but remained intact. All hands agree this is 
the best plastic casing insulation they have used.” 








© “The high density polyethylene gives the 
M-2 such strength it can be made more a . 
compact than other insulators, allowing amie te Forget 
more clearance. It's flexible, so it conforms no more than other faite 
to the pipe for uniform coating loading... insulators. and es te 
and the low coefficient of friction makes it practically unknown oo ‘om 


Slide like it’s greased. beat ‘em, you can't break 'em.” 











-D.Wolltemven.linc 
LD Weilliomon.| ae. 
P. O. BOX 40 * TULSA 2, OKLAHOMA 
Write Dept. B for 
Technical Bulletin 
REPRESENTATIVES AROUND THE WORLD . on the M-2 THINsulator 
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“THIS IS WHAT 
E LOOK FOR 
IN CASING INSULATORS: 


“STRENGTH AND SUPPORT” Rugged stee! body of the Dresser Style 115 completely encompasses carrier pipe 
supporting it over the broadest area. Holds its position during pulling. Lasts forever 


“SIMPLE INSTALLATION” Only four “MINIMUM DRAG” True single-point “NO SHORTS” Specia! grade of insu 
bolts, two on each side, are quickly contact of the Style 115 aliows pipe to 
taken up with a 6-inch wrench. There slide easily through the longest casing 
are no runners or extensions to tear off even through bends 
during pulling of friction 


lating rubber blankets carrier pipe be 
tween pipe coating and steel body. Ne 
with a minimum metal-to-metal contact. No cold flow of 
carrier coating 


STYLE 115 





DRESSER 
INDUSTRIES, 
INC. 


OlL = GAS 


A NAME WE KNOW CHEMICAL 
“ "DRESSER MANUFAC 

TURING DIVISION. Style 115 Casing Insulators DRESS eon 
are the strongest, most rugged available. Em- L 
ploying an exclusive Dresser design, these units MANUFACTURING DIVISION 

are available for carrier pipe sizes 6” to 36”. BRADFORD, PENNSYLVANIA 
Whatever your construction needs, look to 

Dresser—with confidence 
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Overall expansion will be good, gas leading the way 
... Liquid tonnage will go higher . . . Automation will 
be extended increasingly to terminal and gathering 
operations ... Spending up 5.6% on liquid systems. 


PIPELINE EXECUTIVES whose views appear on this and 
succeeding pages exude confidence in the future of their 
industry. Their statements, made at the request of PIPE- 
LINE ENGINEER, show an acute awareness of their prob- 
lems and the retarding effect external forces, such as exces- 
sive federal regulation, could have, but the industry’s innate 
ability and determination to continue moving forward is 
not questioned. 

Briefed, here are some of the facts and opinions con- 
tained in the detailed reports that follow: 

The percentage of net tonnage of crude and refined prod- 
ucts carried by pipelines will increase... at the expense 
of water and railroad transportation. 

There will be little, if any, expansion of crude trunk lines 
in the U. S.... refined products pipelines face a bright to- 
morrow ...and natural gas lines will occupy their usual 
excellent position. Outside the U. S. a sharp increase is in 
prospect for crude, products, and gas pipeline construction. 

The brightest spot in the energy field presently is natural 
gas. While accelerated world-wide production has had an 
adverse affect on U. S,. crude oil production, the demand 
for natural gas had continued to grow and the potential 
market appears far from saturated. Greater use industrially 
and commercially, as well as for space heating, will con- 
tinue this growth. A word of caution is injected, however, 
it being pointed out that gas’ share of the expanded energy 
market cannot be obtained without being earned. Develop- 


4. L. BURKE 
President 
Service Pipe Line Co 


Emphasis on Improvement to Systems 


In our opinion, crude oil pipelines will vigorously pursue 
technological and managerial procedures aimed at further 
operating cost reductions during the year, Their efforts will 
result in improved transportation service to the oil industry, 
and a firmer earning position for the years ahead. 

Emphasis will be on improving current systems with 
more automatic machinery, and on the revision or rebuild- 
ing of those segments in which operating costs are dispro- 
portionately high. 

An area in which pipelines should take the initiative on 
a new scale in 1961 is in research. Emphasis on research in 
transportation has been appearing in all meetings of trans- 
portation industry groups, such as the Transportation Asso- 
ciation of America, the Transportation and Communication 
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Outlook for 1961 


PIPELINE 
MANAGEMENT 
EXUDES 

CONFIDENCE 


ments of new markets and expansion of markets already 
secured are the means. 

Automation has become standard practice for all new 
installations, and automatic equipment is being applied to 
many of the older systems. These and other vigorous tech- 
nological and managerial procedures serve to reduce further 
operating costs. 

In addition to automatic operation of main line pumping 
stations on products systems, there is an increasing trend 
to automating terminal operations and growing emphasis 
on bringing terminals and the filling station pump closer 
together. And, as one authority points out, severely low 
allowables and wage increases seem certain to force more 
automation in the gathering end of the business or an 
upward adjustment in gathering charges. 

In the broader aspects of pipelining, one of our respond- 
ents propounds the view that the most significant develop- 
ment in the next year or two could be an “advancement in 
technology leading to the use of pipelines to transport 
solids and liquids that are now beyond technical and 
economic feasibility.” 


Committee of the Chamber of Commerce of the United 
States, as well as in the carrier and shipper association 
groups. 

In the Transportation Center at Northwestern University 
special attention is being given to transportation research. 
The Transportation Association of America recently set up 
a Transportation Research Foundation through which con- 
tributions from other foundations may be channeled to 
specific areas of transportation research. 

Although the pipelines in the past have given attention 
to research, it has generally encompassed only highly tech- 
nical subjects. There is also a need for cooperative research 
on a broader scale in economic and operational fields. 

In the regulatory area, it is already apparent that we shall 
see proposals in congressional committees and industry 
transportation groups for reorganization of the transporta- 
tion regulatory agencies. Some proposals may seek to 
combine the Interstate Commerce Commission, Civil Aero- 
nautics Board, and Federal Maritime Board, or create a 
Department of Transportation on cabinet level. These activ- 
ities will be important to pipelines. 

Two reports were released in November 1960 recom- 
mending changes in the organizational structure and in the 
decisional processes of the Interstate Commerce Commis- 
sion. 

One report was prepared for the Bureau of the Budget 
by the firm of Booz, Allen & Hamilton, management con- 
sultants in Chicago. The other was prepared by an ICC- 
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appointed Special Advisory Committee on _ Interstate 
Commerce Commission Practices and Procedures. 

An important question involved in any reorganization of 
the Interstate Commerce Commission or proposal to com- 
bine it with other transportation regulatory agencies is 
whether the revamped agency will be organized on a carrier- 
type basis (a compartmentalization of the commission for 
each type of carrier) or on a functional basis (a division 
into departments or bureau for each function, such as 
safety, traffic, etc.). 

The pipelines and several other common carriers have, 
in the past, opposed various proposals to reorganize the 
ICC on a carrier-type basis. It is significant that both of the 
new studies on the Interstate Commerce Commission rec- 
ommend reorganization on a functional basis; the same 
position the pipelines have advocated. But additional studies 
are being made. 

The president-elect has designated a former Civil Aero- 
nautics Board chairman to make an investigation of the 
federal regulatory agencies, “with a view to maximizing 
the effective dispatch of their business.” 

This investigation will be made by James M, Landis, a 
New York lawyer who was chairman of the CAB from mid- 
1946 to the end of 1947. Mr. Landis also is a former mem- 
ber of the Securities and Exchange Commission and a 
former dean of the Harvard Law School. 

Another study due for completion early in 1961 is the 
Doyle Transportation Study under the supervision of the 
Interstate and Foreign Commerce Committee. This is a 
broad and far-reaching investigation of all facets of trans- 
portation regulation. 

As these studies develop, we feel that the pipelines should 
be on guard against transfer to the executive department of 
any of the specialized regulatory functions of the independ- 
ent transportation agencies. These agencies should retain 
primary jurisdiction over regulatory matters. 

We also feel that the ICC, overburdened as it now is with 
regulation of railroads, trucks, pipelines, water carriers, and 
freight forwarders, is in a poor position to cope with the 
added burden of air carrier regulation, as proposed in some 
past studies. The forced reorganization might call for a 
number of “commissions-within-the-commission,” setting 
up bureaus for each type of carrier. The inclination in such 
a hydra-headed organization might be to add regulation 
rather than to discard obsolete and unnecessary regulation. 

It would behoove the pipeline industry for all represent- 
atives serving on national transportation groups considering 
legislative and regulatory matters to give close attention to 
the various proposals that will be forthcoming, 


H. D. CHRISLIP 

Manager 

Crude Oil Supply & Transportation 
Kerr-McGee Oil Industries 


More Automation for Gathering Lines 


The year 1961 appears to be very nearly another page 
from the year 1960. The nationwide network of crude pipe- 
lines are more than adequate to meet shippers’ needs. Pres- 
sure will increase for greater development of facilities to 
bring Canadian crude into the U. S. market. The announced 
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construction of the Glacier Pipeline system and recent re 
ports of Alberta crude tenders into the U. S. are active indi- 
cations of increased imports from Canada. If these increases 
continue without meeting resistance from U. S. Govern- 
ment agencies, there will be a need for additional pipeline 
facilities for delivery of these crudes. 

We start the new year faced with almost a certain increase 
in wages. This will trigger some additional automation 
projects which have been borderline under present wage 
patterns. 

Natural gas liquids will continue to replace crude in the 
nation’s refineries; allowables will be low through the year 
1961... probably less than 110 producing days in Texas 
again, This situation, coupled with a wage increase, will 
spur activity in the further automation of gathering opera- 
tions. Developments in this area to the present have been 
primarily sponsored by the producing segment of the oil 
industry. It all adds up to either more automation in the 
gathering end of the business or some upward adjustment 
in gathering charges. 

Products pipeline capacities for the movement of conven- 
tional fuels appear adequate. Facilities for the movement 
of butanes and lighter appear to have good prospects for 
continued expansion. Closely allied to the products pipeline 
facilities of this country are terminal operations... 1961 
will show a great deal of activity in the terminalling and 
distribution field, with a tendency to more automatic ter- 
minal operation and continued emphasis on bringing the 
terminal closer to the filling station pump 


E. CLYDE McGRAW 
President 
Transcontinental Gas Pipe Line Corp 


Gas Market Far From Saturated 


Industrywide the picture seems to be one of continued 
steady growth to meet increasing demands in parts of the 
country already served by existing pipelines. Demands for 
increased quantities of gas will continue into the indefinite 
future because the potential market for natural gas is far 
from being saturated. New substantial supplies are contin- 
ually being discovered in supply areas of the country, and 
I do not anticipate that the pipelines’ growth will be retarded 
for lack of adequate available gas supplies. 

It is important to this continued growth that the regula- 
tory authorities give adequate recognition to increased costs 
of money in fixing rates of return. 

Price stability should gradually emerge as a result of the 
FPC’s action in setting area prices, with a resulting gradual 
decrease in the number of new rate increase applications 
filed. As a result, even greater supplies of gas should be 
available. 

In the natural gas industry we are watching enthusiasti 
cally the advances being made in our research laboratories 
Achievements to look for in 1961 include those in air con- 
ditioning as well as in radiant heating, those in development 
of new uses of natural gas in the petrochemical field, and 
those in multiplication of methods of application of natural 
gas as a heating or drying agent in industrial processes 
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L. T. POTTER 

President 

Lone Star Gas Co. 
American Gas Association 


Gas Future Brilliant... Must be Earned 


The future holds brilliant promise for the natural gas 
industry if forecasts made predicting additional growth be- 
come a reality. During the decade of the Sixties, customers 
served are expected to soar to 43,000,000. Sales are forecast 
to double, and the nation’s gas systems will show an increase 
of more than 300,000 miles of pipeline (transmission and 
distribution). This means doubled total investment. 

There is no doubt more energy will be required in future 
years to meet increased demand created by an expanded 
population. This does not assume, however, that the natural 
gas industry automatically will fall heir to an increased 
share of the energy market. 

Continued growth of the industry must be earned. It is 
dependent upon a vital, concentrated and united effort made 
by the entire natural gas industry to retain natural gas as an 
indispensible fuel for modern living requirements, Growth 
must come through penetration into new markets and 
expanded use of gas in markets already secured and main- 
tained, 

How can this be achieved? Competitors will not make 
the task easy. 

The obvious path to growth lies in increased sale of nat- 
ural gas through increased sale of gas appliances and equip- 
ment. What is not so obvious is the importance of such 
sales to every member of the gas industry, including pro- 
ducers, pipeline companies, utilities, manufacturers, and 
dealers. Without such sales, none could survive. 

Proper merchandising and adequate advertising and pro- 
motion activities are essential tools of any sales program. 
But these alone will not bring growth of the gas industry on 
the giant scale future opportunities will afford. 

If it is to succeed, the entire natural gas industry must 
participate in a sales program to sell the merits of natural 
gas and the gas industry to the public it serves. This means 
closer communication between the industry and the public 
in at least three broad areas. 

The first area is regulation. Realistic and impartial regu- 
lation at all government levels can be accomplished when 
an informed public recognizes the problems confronting the 
industry, These problems must be defined and analyzed 
critically, then presented objectively with clear and positive 
solutions that will serve the best interests of the consumer 
and all segments of the industry. 

Only through the dissemination of information can the 
industry seek to find understanding. An informed public 
can be our industry’s greatest ally. 

In the area of research, the natural gas industry must 
pioneer new uses for gas and better utilization of gas. Con- 
tinuing research to improve gas appliances and equipment 
must be premised on a conviction that the best that can be 
developed today is only a thrust forward toward an im- 
proved product of the future. 

rhrough research, the natural gas industry can become 
identified as a leader among the foremost forward-moving 
industries in the world. 
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In the area of economics, the vital support given to the 
nation’s economy by the natural gas industry must be out- 
lined clearly. The competitive, free enterprise system under 
which the industry operates has resulted in direct gains for 
the consumer through efficient operation and improved 
service. 

In addition, substantial bills paid by the industry con- 
tribute on a national, state, and local basis toward improved 
schools, roads, hospitals, welfare programs, and community 
growth. Its payroll adds impetus to business and industrial 
growth. As the second largest supplier of energy, the natural 
gas industry has played a major role in community and 
industrial development. 

The challenge of the future is as old as man himself. 
History has proved that forward-looking men and forward- 
thinking industries always have survived and grown strong. 
In this decade, the need for long-range forward thinking is 
of critical importance. The gas industry must anticipate 
changing needs for an ever-changing world and meet them 
head-on in every area of activity. 

Within the gas industry, forward-thinking ideas are being 
projected by representatives of every segment of the indus- 
try. This is good. But it is not enough. We must be mobilized, 
in concert, so that every individual throughout the industry 
will accept the challenge of the future eagerly. Forward 
thinking and forward action by a united gas industry will 
bring to realization the bright promise forecast for the 
future. And more. The potential for gas industry growth 
is limitless, 


T. $. JOHNSTON 
President 
Interprovincial Pipe Line Co 


Two Factors in Canadian Growth 


In looking ahead to the future for crude oil pipelines in 
Canada, two main factors must be considered: (1) The nor- 
mal growth that may be expected from existing markets, 
and (2) what new markets may arise from a change in the 
world supply situation and/or governmental legislation ot 
direction. The first factor can be fairly firmly predicted using 
long term averages. The second factor, as far as Canada is 
concerned, is much more controversial. It involves such 
problems as the replacement of foreign crude in a Canadian 
market by Canadian crude, the continuation and expansion 
of crude exports to the United States, and the new business 
that may develop in the transportation of liquid hydrocar- 
bons. 

It is obvious therefore that the solution to these problems 
will probably come from governmental sources—Canada 
and the United States. Crude oil pipeline companies should 
be prepared to provide adequate transportation facilities in 
the event they may be called upon to take such action. 

Interprovincial’s immediate plans for new construction 
are limited to supply of existing markets. Beyond this any 
expansion in 1961 will result from clarification of the 
economic picture. 
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GEORGE S. PATTERSON 
President 
The Buckeye Pipe Line Co 


Industry Spending Will be Up 5.6% 


Buckeye ontinues to look forward to the next decade 
with confidence in the steady growth of the nation’s econ- 
omy and the part that will be played by the pipeline industry 
in this growth. Our experience in 1960 and the predictions 
for 1961 indicate, however, that yearly growth will run 
some place between 2 and 3% and that a return to the his- 
torical 4 to 5% is remote. 

What can be done by the industry in the face of this 
smaller rate of growth is shown by the general improvement 
of oil company third quarter 1960 earnings over the third 
quarter earnings of 1959. This was accomplished by em- 
phasis on greater efficiency and economy of operation and 
illustrates the strength and stability of the petroleum 
industry in time of trial, 

Industry spending in 1961 is expected to be about 5.6% 
over 1960 and Buckeye expects to participate. While present 
crude pipeline facilities seem to be insufficient for the pres- 
ent, we feel that there are many opportunities in the 
pipeline transportation of refined petroleum products. 


JACK H. RICE 
President 
Marathon Pipe Line Co 


Greatest Expansion Still Ahead 


One of the most important aspects of the future in our 
pipeline industry will be the technical advances and an even 
greater application of the new science of electronics in pipe- 
line operations, Like every other industry, we have the 
opportunity and the responsibility to our shareholders and 
customers to take advantage of every possible improvement 
in the conduct of our operations. Where necessary technical 
instruments and equipment are not available to our industry, 
we must develop them ourselves. 

During the next two decades particularly, the pipeline 
industry will be required to use all its ingenuity to meet the 
challenges that will be created during what may be the oil 
industry's greatest growth period. There will be huge capital 
requirements in order for us to keep pace with the industry- 
wide expansion. 

There will be many problems created by increasing polit- 
ical pressures. In this regard, the pipeline industry will have 
to be alert in order to avoid being put into a legislative 
strait jacket brought about by unrealistic political pressures 
being advocated by people who have little or no understand- 
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ing of the intense competition now in existence in the pipe- 
line business. These competitive factors have been in the 
public interest and have been responsible for substantial 
reductions in pipeline tariffs despite steady inflationary 
increases in the costs of material and labor. 

If the pipeline industry can avoid restrictive and unwar- 
ranted legislation, | am confident it is thoroughly capable 
of overcoming the economic and technical problems in- 
volved and if this is done, the necessary capital outlay for 
expansion and improvement of present facilities will be 
readily forthcoming. 

Determination, courage and imagination will be even 
more important in the future than they have been in the past 


RALPH T. McELVENNY 
President 
American Natural Gas Co 


Expand to Meet Growing Demand 


America’s natural gas pipeline companies will face a tre- 
mendous new challenge during 1961. Along with continuing 
to serve a vigorous growth in space heating needs, the pipe- 
lines will be called upon also to supply additional large 
volumes of natural gas for rapidly expanding industrial 
markets. 

The soaring industrial demands for natural gas are being 
prompted in part by important new technological develop- 
ments, particularly in the steel industry 

For example, Michigan Consolidated Gas Company, a 
distributor subsidiary of the American Natural Gas Com- 
pany, recently signed the largest single service contract in 
its history. This provides for the sale to Great Lakes Steel 
Corporation of up to 25 billion cu ft of gas annually during 
the next 10 years. 

Great Lakes Steel will use the gas to operate its new hot 
strip mill, fastest and most powerful in the world. Also, the 
expanded gas supply will enable the steel firm to institute a 
new method for increasing production by substituting 
natural gas for a portion of the coke used in its blast 
furnaces. 

Taking note of the greater economy and efficiency made 
possible by natural gas, other large industries in Michigan 
Consolidated’s service area are contracting for additional 
gas supplies. As a result, the utility expects to more than 
double its total industrial gas sales in the next two years 

At the same time, space heating sales by the American 
Natural Gas Company system continue their rapid spiral 
At the start of the present heating season, almost 800,000 
space heating customers were connected to the system. The 
total is expected to increase to 965,000 heating customers 
by 1963. 

To serve its growing markets, the American Natural sys- 
tem has been engaged in a record expansion program, This 
has included the construction of two subsidiary pipelines 
Michigan Wisconsin Pipe Line Company and American 
Louisiana Pipe Line Company. In addition, the system has 
developed vast underground storage fields advantageously 
located to its market areas. These have a working capacity 
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of more than 110 billion cu ft. Additional storage reservoirs 
are available for development as needed. 

During the past year, Michigan Wisconsin Pipe Line 
Company, a subsidiary of American Natural, expended 
more than $69,000,000 for construction of additional facil- 
ities. As a result of this expansion, the pipeline’s customers 
now are linked for the first time with huge gas fields in 
western Canada. 

The new construction has enabled the Michigan Wiscon- 
sin line to increase its supplies by 158,000,000 cu ft of gas 
daily from Canada (purchased from Midwestern Gas Trans- 
mission Company), plus an additional 100,000,000 cu ft 
daily from the Laverne gas field in Oklahoma. In turn, the 
American Natural Gas Company system now is able to 
increase its peak day deliveries to approximately 2.3 billion 
cu ft. 

Along with providing for the expanding needs of its exist- 
ing markets, the American Natural Gas system extended 
natural gas service to 72 additional communities in 1960. 

The system also has offered through its subsidiary, Michi- 
gan Consolidated Gas Company, to make natural gas avail- 
able to Michigan's Upper Peninsula, This gas would provide 
a tremendous contribution to the economic revitalization of 
the area. The Upper Peninsula possesses large deposits of 
low grade iron ore, which through a new process of heating 
and pelletizing could become economical and technologi- 
cally feasible for use in the steel industry. 

The American Natural system plans further expansion in 
1961 to meet growing industrial, commercial, and residen- 
tial requirements. Additional gas reserves are being ac- 
quired, particularly in northwestern Oklahoma and the 
Louisiana Gulf Coast. At present the only natural gas system 
linked to North America’s three largest gas producing areas, 
American Natural will continue its policy of developing 
diversified sources of supply. 

By meeting the challenge of broadening markets — and 
thereby being able to serve fully America’s industrial devel- 
opment — the pipeline industry can make a vitally impor- 
tant contribution to the nation’s economic progress in the 
vear ahead 


HARRY G. SCHAD 
President 
Atlantic Pipe Line Co. 


Pipelines Face a Stiff Challenge 


To the question of what can be expected in the pipeline 
industry in 1961, I would reply in one word: Challenge! 

During the recent past our principal problem has been to 
match our facilities to the ever-growing demand for addi- 
tional pipeline transportation, Predicted lower year-to-year 
increases in petroleum consumption within the United States 
would indicate a lessening of the demand for further growth 
in existing pipeline capacity except in areas presently not 
having pipeline facilities. 

The challenge will be directed toward our ability to main- 
tain present unit costs and rates in the face of inflationary 
pressures and without the rapidly expanding throughput we 
have enjoyed during the recent past. Increased efficiencies 
through mechanization and automation will provide, no 
doubt, at least a partial solution to this problem. 
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R. K. PAINE 

Manager 

Pipe Line Department 
Standard Oil Co. (Calif.) 


Automation Standard Practice 


It is our feeling that the pipeline industry will continue 
its expansion and that products pipelining, in particular, will 
assume an even more important role in 1961. Automation 
of equipment and operations is rapidly becoming a standard 
practice in new installations and should also guide moderni- 
zation measures for older units. 

Here at Standard we are expecting both expansion and 
modernization of our systems during the coming year. We 
are also looking with much interest to the operation of our 
jointly-owned pipeline and tanker loading wharf on the 
Kenai Peninsula, Alaska. 


ROBERT A. HORNBY 
President 

Pacific Lighting Corp 

Pacific Lighting Gas Supply Co 


$60 Million Investment for PLGS 


Some $60,000,000 to be invested in new and expanded 
facilities during 1961 by the three Pacific Lighting utility 
companies serving southern California . . . an expected addi- 
tion of 90,000 meters during the year... these statistics, 
which are part of a beginning-of-the-year forecast for the 
natural gas industry in this area have been so consistently 
large, and the trend so consistently upward, that the signifi- 
cance of the data being reported may have become blunted 
by repetition. 

How long can southern California continue to grow? But 
for force majeure, the answer would appear to be — seem- 
ingly forever, particularly if the southern portion of the 
state can be provided with adequate supplies of water and 
of energy. The area is, of course, heavily dependent on 
transfusions of these two ingredients required for its blood 
stream. 

The forecast is now that California will have a population 
of 24,000,000 to 26,000,000 persons by 1975 and that 65% 
of that number can be expected to live in the southern 
portion of the state — 12 counties of which are served by 
the three Pacific Lighting utility subsidiaries — Southern 
California Gas Company, Southern Counties Gas Com- 
pany, and Pacific Lighting Gas Supply Company. Southern 
California and Southern Counties gas companies are prin- 
cipally distributing utilities, whereas PLGS is a transmission 
and storage company. The three operate as an integrated 
system. 

If current projections prove to be correct, investment in 
properties by the end of 1961 will total some $900,000,000, 
while the number of customers served will have climbed 
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beyond the 2,550,000 mark. Projections in the past have 
tended to be consistent in one respect — despite the great 
care taken in their preparations, they always have been too 
low. Since the end of World War II the Pacific Lighting 
subsidiary companies have averaged additions of 90,000 
new meters a year. Of the projected $900,000,000 invest- 
ment in plant, more than $600,000,000 will have been 
added since the end of the war. 

By 1975, it is anticipated that the Pacific Lighting com- 
panies will be serving some 4,500,000 meters, with plant 
properties having passed the $2 billion-mark. Demands for 
gas in this area are such that the three Pacific Lighting utility 
subsidiaries must procure new supplies at the rate of an 
additional 100,000,000 cu ft of gas daily, each year into 
the future as far as present forecasts have been made. 

Despite some promising gas production from drilling 
offshore from Santa Barbara County, which the Pacific 
Lighting companies expect to be taking in increasing quan- 
tities in the next few years, most of the additional gas re- 
quired by the system will have to come from out-of-state. 

Pipeline facilities to bring to market new supplies from 
the Transwestern Pipeline Company, of Houston, Texas, 
were completed in 1960, and deliveries through those pipe- 
lines are currently at a rate averaging 300,000,000 cu ft 
per day. 

Decisions are expected at any time from the Federal 
Power Commission and the California Public Utilities Com- 
mission on applications for certificates of public conven- 
ience and necessity for yet another transmission system — 
the so-called Rock Springs project — scheduled for initial 
operation in 1962, with deliveries to be increased to 400,- 
000,000 cu ft of gas daily by 1964. 

To supplement long-range deliveries from our two out- 
of-state suppliers — Transwestern and El Paso Natural Gas 
Company — Pacific Lighting in 1960 formed a fourth sub 
sidiary — an exploration and production company Pa- 
cific Natural Gas Exploration Company. In concert with 
Southern Union Production Company (a subsidiary of 
Southern Union Gas Company), PNGE currently is drilling 
its first wildcat in northeast Utah. Additional wells are 
slated to be drilled in 1961. The idea is to explore for gas 
on acreage — principally in the Rocky Mountains — within 
100 miles of transmission pipelines that terminate in 
southern California. The idea, too, is initially to defer pro- 
duction so that any gas produced may be used to supple- 
ment in future years out-of-state supplies due for delivery 
to this market. 

Growth of our service area brings with it challenges and 
problems, but most important, opportunities. We of the 
Pacific Lighting group are sanguine about research and 
development efforts in the end use of gas. In addition to the 
advances achieved by gas appliance manufacturers in im- 
proving their products, we believe research now under way 
on the fuel cell and on the direct conversion of heat into 
electricity will have tremendous impact on the natural gas 
business in years to come. Also, we are very interested in 
the conversion of coal into pipelineable quality substitute 
gas, when and if such gas is necessary to supplement present 
supplies of natural gas. The proposed Rock Springs project, 
we feel, is of particular importance since the pipeline facili- 
ties will have a direct route from areas having vast quan- 
tities of coal and oil shale, in Utah, Wyoming and Colorado 

In 1961, Pacific Lighting Corporation will mark the 75th 
year of its existence, while one of its subsidiaries — South- 
ern Counties Gas Company — will commemorate 50 years 
of service. They, along with Southern California Gas Com- 
pany, which recently marked its 90th birthday, have come 
a long way since their infancy. All expect to continue to 
grow with the area they serve—southern California 
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H. A. EDDINS 
President 
Oklahoma Natural Gas Co 


Continued Growth in Oklahoma 


We anticipate a continuation in the industrial develop- 
ment of Oklahoma. 

There is an increasing volume of new wealth being gen- 
erated in Oklahoma through expansion in manufacturing, 
processing, and in the tourist trade. An excellent labor sup- 
ply, a large variety and amount of mineral and fuel re 
sources, and abundant sources of water from man-made 
lakes are the principal inducements for these developments. 
Because of this trend and the continuing mechanization in 
agriculture, the area is witnessing a shift in population from 
rural to urban. 

Oklahoma Natural Gas Company served 394,000 cus 
tomers at the close of its fiscal year, August 31, 1960. The 
company expects this number to reach 400,000 during the 
current fiscal year. To keep pace with industrial growth, 
and the growth in residential and commercial gas use which 
accompanies industrial expansion, we have estimated that 
we will make capital expenditures of approximately $9,600,- 
000 during the coming year 


S$. D. WHITEMAN 
President 
Kansas-Nebraskoa Natural Gas Co 


Gas Industry’s Unanswered Questions 


It wasn’t too long ago less than 100 years in fact 
that natural gas was thought to be good only to push oil up 
out of the ground. And if there was no oil, then it was just 
a nuisance, a potential source of unwanted fire. 

Times have certainly changed though, and with the 
change has come a new role for natural gas. No longer is 
natural gas an unwanted commodity that is wasted by being 
“flared off.” Today the natural gas industry has come of 
age; an indicator of its “grown-up” status is found in figures 
forecast by the American Gas Association. AGA estimates 
that during the year 1960, the natural gas industry spent 
over two and a quarter billion dollars for new construction 
within the industry! 

With its growth and enviable status, the natural gas in- 
dustry has experienced problems and it has also become a 
potential target for those who would seek to relegate it to 
a position of lesser importance in the field of fuel. 

It would be almost impossible to predict with any degree 
of accuracy the exact future of the natural gas industry, 
when there are certain unanswered questions on the horizon 
A new administration takes over in Washington this month 
The unanswered questions lie in the realm of just how far 
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the new administration intends to go toward centralized 
government and Federal control, and what its exact attitude 
will be with respect to two very important matters that 
directly affect the oil and gas industries. 

The first of these matters is the depletion allowances. 
These are the means whereby an incentive is provided the 
oil and gas industries to keep on drilling new wells in the 
face of dry hole after dry hole, The new administration has 
declared itself sympathetic to a downward adjustment of 
the depletion allowances. Unanswered, as yet, is the exact 
nature and extent of such adjustment, if any. I trust they 
will see fit to reexamine their thinking on this particular 
matter and allow depletion allowances to continue as they 
are now: they are the life blood of the oil and gas industries. 

The second important matter concerns a possible legis- 
lated National Fuels Policy. This proposal is being advo- 
cated by those opponents of oil and gas who would seek to 
curb the unhampered use of gas and oil in a free economy 
by restricting its use through legislation on a national level. 
lhe fight for such legislation is being waged under the guise 
of a “diminishing supply of gas and oil.” Actually, nothing 
is further from the truth. The truth is that gas and oil re- 
serves are steadily climbing. Again, it is my sincere wish 
that the new administration will see fit to abolish the thought 
of a legislated National Fuels Policy and allow the one we 
already have to continue operating. That of course is the 
entirely adequate policy of allowing the American public 
to select the fuel of its own choice in a free economy. 


W. C. KINSOLVING 
President 
Sun Pipe Line Company 


New Trend in Pipeline Ownership 


[wo very significant pipeline systems were either built 
or planned during the past year; one, the Mid-America 
Pipeline Company, which is completed and in operation, 
owned in part by the Katy Railroad, and, two, the planned 
frans-Southern Pipe Line Corporation, a subsidiary of 
Trans-Continental Gas Pipe Line Corporation. These, of 
course, will be operated primarily as LPG lines. However, 
such lines are readily adaptable to all forms of refined prod- 
ucts, and if the demand is present, they can handle refined 
products in addition to LPG. 

These two systems point to a growing trend in the pipe- 
line industry; that is, the ownership of large systems by 
railroads, natural gas pipeline companies, and others not 
directly affiliated with major producers and refiners. 

Within the past few years, the Southern Pacific, the 
Northern Pacific, the Missouri Pacific, the Union Pacific, 
the Great Northern, and the Katy railroads all have entered 
the pipeline field. 

It is rather remarkable that, after all the years the rail- 
roads having stayed out of the pipeline business and, in fact, 
energetically opposed the construction of petroleum pipe- 
lines, they now are getting into this phase of transportation. 

Also, following the successful venture of the Texas East- 
ern Transmission Corporation into the products pipelines 
field by the conversion of the Little Inch Line, we now see 
a growing indication of natural gas pipeline companies to 
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get into the liquid petroleum pipeline business. There is now 
a products pipeline being promoted from the vicinity of 
Linden, New Jersey, up the Hudson River to Albany, New 
York, with a branch line over into New England, terminat- 
ing at Springfield, Massachusetts. This project is being spon- 
sored by the Hartol Corporation, which has recently been 
purchased by Tennessee Gas Pipeline Company. “ 

I think one of the deciding factors in this trend is the 
effect of the Consent Degree upon the earnings and divi- 
dends of pipelines controlled by the large, major oil com- 
panies signatory to the Consent Decree of 1941. None of 
these newcomers is in any way effected by the decree and 
can charge rates that will produce earnings and dividends 
as high as the traffic will bear. On the other hand, those 
companies effected by the decree are limited to a very small 
earning and dividend payment. I think for this reason you 
can see a continuing trend in this direction and I think that 
this is one of the significant developments of the past few 
years. It certainly does not seem equitable to make certain 
corporations subject to such damaging restrictions when 
others are allowed to proceed without any control what- 
soever. 

The railroads also have a great advantage, in that they 
have their own built-in rights-of-way ...and the problem 
of obtaining rights-of-way have become an increasingly 
difficult and costly item. 

As has been the case for some years, the trend still con- 
tinues to building more refined product lines than crude 
lines. I think you will see this trend continue, because most 
of the large crude systems are now adequate to supply the 
severely restricted production in the U. S. and the refineries 
to which they are connected, 


NORMAN R. SUTHERLAND 
President 
Pacific Gas & Electric Co 


For PG&E a Booming Year 


The outlook for the pipeline industry as far as Pacific 
Gas and Electric Company is concerned is one of booming 
growth. PG&E has been building ahead of the great popula- 
tion rise in northern and central California at a steady pace. 

Construction is progressing on the PG&E-sponsored 
i404-mile Alberta-California natural gas pipeline project. 
By next winter, natural gas will begin flowing through the 
line from the Canadian fields to California at an average 
rate of 415,000,000 cu ft daily. The project will cost more 
than $300,000,000. 

Beginning September 1, stockpiling of 40-ft lengths of 
pipe has been taking place at railheads all along the right- 
of-way on both sides of the international border, and the 
pipe is being double-ended and coated. The pipeline will 
require nearly 7,500,000 ft of pipe, or about 16,800 railroad 
carloads. All but 125 miles in the northernmost section of 
the Province of Alberta will be 36 in. in diameter. 

Meanwhile, clearing, grading, and trenching have kept 
construction crews busy along the pipeline route since mid- 
October. The crews are blasting lava beds in northern Cali- 
fornia and Oregon, clearing paths through timber in 
southern and central Oregon and the Idaho panhandle, and 
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negotiating some smaller river crossings in northern Idaho. 
Despite early winter weather, pipe has been laid at points 
in the Pacific Northwest, British Columbia and Alberta. 
Major river crossings — 14 in all — and four compressor 
stations are important phases of the construction program. 
At the peak of construction next summer, about 3000 men 
in a dozen construction spreads will be working on the 
project. 

Related to the Canadian and other pipeline projects is 
PG&E’s program of increasing its underground storage fa- 
cilities to help meet peak demands for gas. McDonald 
Island storage field, in the San Joaquin River Delta near 
Stockton, California, was placed in partial operation this 
winter and is still under development. When complete in 
late 1961, the field will have a working storage capacity of 
30 billion cu ft of gas and a maximum daily deliverability 
of 400,000,000 ft. The Pleasant Creek storage field, near 
Winters, Yolo County, California, placed in operation about 
a year ago, has a working storage capacity of 31% billion 
cu ft of gas. 

Pipeline construction other than the Canadian line was 
extensive in PG&E’s service area in 1960 and will continue 
to be so in 1961. Transmission main construction amounted 
to 33 miles and distribution line to 1430 miles in 1960. In 
1961, PG&E expects to install 82 miles of transmission line 
and about the same amount of distribution pipeline as in 
1960. 


JAMES W. KERR 
President 
Trans-Canada Pipe Lines, Ltd 


Canadian Gas Industry Sound 


The coming year is expected to be one of continued prog- 
ress and development for the Canadian natural gas industry, 

At Trans-Canada Pipe Lines, Ltd., 1960 has been a year 
of considerable achievement, both from the point of opera- 
tions and construction. At the end of the year sales were 
running close to 600,000,000 cu ft of natural gas each day, 
with total sales for the past 12 months running more than 
70% ahead of the same period in 1958-59. 

This substantial increase in sales volumes, as Trans-Can- 
ada completed its second year of operations, was particu- 
larly gratifying inasmuch as the high volumes allowed the 
company to pass through the break-even point, putting 
operations on a profitable basis. Trans-Canada must now 
improve its earnings to the point whereby they provide an 
adequate return. This is necessary so that the required 
additional capital funds can be raised at reasonable rates. 

Two factors contributed to the improved operating re- 
sults. The Canadian market has shown continued growth in 
acceptance of natural gas and market development has 
shown a healthy upward trend. Also, Trans-Canada’s pro- 
gram of exporting up to 204,000,000 cu ft of gas daily to 
the United States went into operation. Trans-Canada deliv- 
ers the gas to Midwestern Gas Transmission Company 
through a new 5l-mile extension from its main pipeline 
near Winnipeg, south to the International Border at Emer- 
son, Manitoba. The arrival of Canadian gas in the American 
midwest is a major development in the economic life of 
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both Canada and the United States and it is quite reasonable 
to expect that this project is only the start of a new expand- 
ing commercial relationship between the two countries 

The major portion of this company’s construction during 
1960 included the building of six gas turbine powered com- 
pressor stations in Western Canada, the first such units on 
a Canadian pipeline. The engineering advantages of these 
turbine stations will be further enhanced within the next 
few months when the units become fully remotely con- 
trolled, another Canadian first for this company. 

Canadian and export natural gas sales through the Trans- 
Canada system in 1961 are expected to be well above the 
level established in 1960, and additional facilities to handle 
the increased load are now being planned. 

In areas where natural gas has become available since 
the completion of the Trans-Canada Pipe Line, this prime 
energy source has been extremely well received and indica 
tions from distributors along the system indicate that con 
tinued progress will be made. The vast majority of new 
homes being built in areas served by natural gas are using 
this fuel for heating. Thanks to aggressive sales programs 
launched by dealers, natural gas also is taking a leading 
place in the water heating and clothes drying fields 

Natural gas also has become a prime energy source for 
scores of manufacturing processes, and in heavy industry 
as well. The many advantages through increased production 
at reduced cost, versatility, cleanliness and availability al 
ready indicate a more widespread demand in this area 
during the next 12 months. 

The Canadian natural gas industry made remarkable 
strides on many fronts during 1960. In the year to come 
similar developments are expected at an equally impressive 
pace. 


HARRY G. FAIR 
President 
Phillips Pipe Line Co 


Liquid Tonnage to Increase 


While the 1960 figures are not available at this writing, 
we believe the percentage of the net tonnage of crude oil 
and petroleum products carried in domestic transportation 
by pipeline will continue to increase. The increase will be 
at the expense of water and railroad transportation. Ton 
nage carried by tank trucks should remain fairly constant 
percentage-wise. 

In the United States we see little expansion of crude oil 
trunk lines. We believe refined products lines will be con- 
structed at about the 1960 level. Outside the U.S. A. enough 
lines, both crude and products, have been engineered or are 
under construction to show a sharp increase a growth 
rate in pipeline transportation considerably above the U. S 
level. World-wide, the new pipeline systems will be as auto 
matic in operation as modern technology .an make them 
The trend to automating existing systems will continue 

It is likely that the most significant development in pipe- 
lining in the next year or two will be the advance of tech- 
nology leading to the use of pipelines to transport solids 
and liquids that are now beyond technical and economic 
feasibility, 
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Contractors viewpoint for 1961: 


JACK S$. GRAY, President Pipe Line Contractors Association 


Pipeline contractors in 1961, along with the oil and gas industry, will continue 
a grand guessing game that has added hazards to an already risky business. 

The tendency of transmission companies to bid work prior to Federal Power 
Commission approval means, in some cases, that the contractor has little idea when 
the job will actually start. This might mean the difference between early spring 
and late fall, for example, and that in turn might mean the difference between 
making a little money or losing a lot. 

In this uncertain situation the industries have worked together well, with due 
regard for their respective as well as their mutual problems. 

Although contractors will have to wait for owners’ decisions in April and May 
for an accurate picture of the 1961 work sheet, there is no prospect for a drastic 
change from last year’s average-to-good season. 

Again, the emphasis is likely to be on short loop lines rather than the long lines 
upon which the construction industry based its original concepts. Closer figuring 
is indicated when the contractor knows he can’t “make up” for miscalculations 
somewhere in a hundred-mile stretch. The location of work, and of a contractor’s 
equipment, are stronger factors in bidding. 

Labor and equipment costs will continue to edge up, presumably without a 
proportionate rise in prices. Like the farmer, the pipeliner finds himself in a 
tightening cost-price squeeze. The question was asked on this page a year ago: 
How long can we continue to buck the trend? That is still a question, and a 
pertinent one. 

As domestic work slows down and becomes more competitive, the prospect of 
foreign work becomes more intriguing. We do not need to labor the point of addi- 
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Program 
Pipe Line 
Contractors 
Annual 
Convention 


San Francisco, 
January 14-18 


SATURDAY, JANUARY 14 Call to order and welcoming 
, address, Jack S. Gray, President 
6:00 p.m President's Party for officers, direc 
tors, past presidents, honorary mem Address by Gardiner Symonds, 
. : = chairman of the board, Ten 
bers and special guests. Cocktails nessee Gas Transmission Com 
and dinner. Hunt and California pany, Houston, Texas 
Rooms, Fairmont Hotel ’. Address by George R. Perrine 
Chairman, Illinois Commerce 
SUNDAY, JANUARY 15 Commission, Chicago, Illinois 
12:00 noon— Ladies Luncheon (place to be 
2:00 p.m Nominating Committee Meeting, announced), courtesy Allis-Chal 
president's suite, Fairmont Hotel mers Manufacturing Company 


. , ! a , Wisconsin 
00 p.m Board of Director's Meeting, Hunt Milwaukee isconss 


Room, Fairmont Hotel 12:00 noon— Men's Luncheon — Room of the 
, 0 ‘ acoc “0 Mz 
6:00 p.m Reception — Venetian Room, Fair Hopkins " Hotel = —_ 
mont Hotel, courtesy Big Three Perrault Equipment Corp., Tulsa. 
Welding Equipment Company Oklahoma 


Houston, Texas 
2:00 p.m Gin Rummy Tournament begins — 


30 p.m Buffet Dinner —Gold and Nob Hunt and California Rooms, Fair 
Hill Rooms, Fairmont Hotel, cour mont Hotel 

“ F . M . 

tesy H & L Tooth Company, Monte 10:00 p.m Cabaret Cafe du Chat, Fairmont 

bello, California 

2:00 a.m Hotel, courtesy Caterpillar Tractor 


Co., Peoria, Minois 
MONDAY, JANUARY 16 


7:30 a.m Early Birds Breakfast Peacock TUESDAY, JANUARY 17 
Court, Mark Hopkins Hotel 
courtesy Insley Manufacturing Cor 9:30 a.m General Business Mecting—Terrace 
poration, Indianapolis, Indiana Room, Fairmont Hotel. 
1. Jack S. Gray, President, presid 
ing 
Report of Executive Secretary 
Richard A. Gump 
Address by Morris Frank, The 
Houston Chronicle, Houston, 
9:W a.m General Business Meeting Ter Texas 
race Room, Fairmont Hotel Presentation of safety awards 


8:00 a.m Registration begins for Gin Rummy 
Tournament Fairmont Hotel 
sponsored by Polyken Sales Divi 
sion, The Kendall Company 
Chicago, Illinois 
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Another year for Skill, Ingenuity and Courage 


tional risk, with world conditions as they are today. The specific project would have 
to be most attractive for the typical pipeline contractor to become interested. High- 
level financing and government contacts — items beyond the scope of most of us 
— are indicated in this type of project. 

The “politics” of foreign enterprise reminds us that this word politics is being 
heard more and more in pipeline circles. Not that pipeline contractors have any 
burning desire to “get into politics” — most of them would prefer to maintain a 
traditional aloofness. But the increasing impact of government on business has not 
excepted the pipeline industry. Questions of FPC policies, administrative interpre- 
tations of court decisions, government regulations of wages and hours, “cheap” or 
“tight” money, and the ever-present tax factor have made pipeline contractors 
unwillingly aware of their stake in government. As our industry matures, there 
will be more of a tendency to shoulder our share of the political responsibilities of 
business and industry. 

Pipeline contractors have an answer to some of the evolutionary questions of 
the industry: Diversification. The era of the specialist is fading as more companies 
prepare themselves to meet the total problem of laying down a pipeline wherever 
the owners want it. In some instances this trend may encourage mergers, although 
so far our industry has not been heavily affected by what seems to be a national 
trend toward amalgamation. 

In short, 1961 is another year in which the skill, ingenuity, and courage of the 
pipeline industry will be taxed. This is nothing new; only the specific problems are 
new. Pipeline contractors will adjust to the situation and go forward. 


*% 
ra y ry 
AUBREY K. BARLOW R. P. GREGORY JAMES C. HOWE C. $. LeNOIR ROGER |. PENTZIEN 


Director Director Director Director Director 


11:00 a.m. — Closed Business Session for Regu- . 
lar Members Only—Terrace Room, 
Fairmont Hotel 
1. Jack S. Gray, President, presid- F 
ing. 
2. Reports of Committees. 
3. Election of Officers and Direc- ..* 
tors 
12:00 noon— Luncheon and Show Gold and 
Nob Hill Rooms, Fairmont Hotel, * 
courtesy Crutcher-Rolfs-Cummings, 
Inc., Houston, Texas. 
2:00 p.m. — Gin Rummy Tournament continues 


— Hunt and California Rooms, 
Fairmont Hotel 


KENNETH A. OWEN JOHN H. WILLIAMS M. S. WILLIAMS 


; Director Director Director 
6:00 p.m, — Reception Venetian Room, Fair 
mont Hotel, courtesy International 


Harvester Company, Chicago, . wr 
Illinois, and Superior Equipment a 
Company, Bucyrus, Ohio. 4 
7:30 p.m. — Annual Banquet and Floor Show ” 
— Gold and Nob Hill Rooms, Fair- 4 
mont Hotel : 
WEDNESDAY, JANUARY 18 
8:00 a.m. — Breakfast Meeting of New Board 
of Directors — Hunt Room, Fair 
mont Hotel , 
9:30 p.m. — Meeting of Regular Members Only 
— Nob Hill Room, Fairmont Hote! 


(discussion of labor matters) MORRIS FRANK GEORGE R. PERRINE GARDINER SYMONDS 
12:00 noon— Adjournment Speoker Speoker Speoker 
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1961 PIPELINE 
CONTRACTORS 
DIRECTORY 





To facilitate its use, the 


1961 directory has been 


divided into the following categories: U.S. Prime, 
U.S. Specialized, Canada Prime, Canada Specialized, 
and International. Listings ... provided by the com- 


panies themselves... give 


principal contact, tele- 


phone, and spread data (when known) in addition to 
the company name and address. 








— 
APV Co. Ine., 1801 Continental Natl. Bk. Bldg., Fort Worth, Tex., 


Phone: Edison 2-3397, A. “Pup” Vaughn, Pres. 


Adair Pipeline Co., Petroleum Tower, Corpus Christi, Tex., Phone: 
fulip 48181 


4. G. Ainsworth, jr., Ine., Box 168, Luling, Tex., Phone: Triangle 
»-2510, A. G. Ainsworth, Jr., Pres. 


J. W. Albrecht Construction Co., 214 S. Main, Bridger, Mont., 
,lsy 


Phone: 5505, J. W. Albrecht, Pur. Agt spread, to 16 in. 


Altgelt Construction Co. Inc., Box 1402, Corpus Christi, Tex. 
Andrews Construction Corp., Peters Rd., Harvey, La., Phone: 
FO 6-4194 

Apache Contractors Inc., 823 McBirney Bldg., Tulsa 3, Okla., 
Phone: Luther 2-9848 

Arey Pipe & Construction Co. Inc., Box 1501, Pampa, Tex., 
Phone: MO 41-7487, R I Arey, Pres. 

Ashy Construction Co., Ine., Box 472, Eunice, La., Phone: 
Glendale 7-2294, M. Ashy, President 

Atlas Contractors, Box 331, Bishop, Tex., Phone: JU 4-1922 


Austin Engineering Co., 203 Riverside Dr., Austin 4, Tex.. 
Phone: GR 7-7979; GR 6-1247; GR 2-4664, Paul A. Keller, Owner 


= 
B & B Contracting Co., Box 30, El Dorado, Kan., Phone: Davis 
1-5160, C. K. Bracken, Partner, 1 spread, to 12 in. 


B & G Construction Co., Box 757, Burkburnett, Tex., Phone: 
569-2321, M. E. Bean, Owner 


B & M Construction Co., 2808 First Natl. Bldg... Oklahoma City, 
Okla.. Phone CE 5-0546, William \ Montin, Pres.. 
12-30 in 


2 spreads, 


B & S Constructors, Inc., 7190 S. Sherman, Littleton, Colo., 
Phone: Pyramid 46812, William F. Burks, Pres. 

Barry Construction Co., Box 185, Pearland, Tex., Burt Barry, 
Pre s 

Cc. P. Bartley & Son, Box 616, Tioga, N. D., Phone: 4-3476, C. P 
Bartley, Sr., Pres 

Basin Construction Co. Inc., Box 4335, Oklahoma City 9, Okla.. 
Phone: Melrose 4-0544 

Basin Pipe Line Construction Co. Inc., Box 696, Tioga, N. D., 
Phone: Mohawk 4-2120, D. M. Grove, Pres. 

Bechtel Corp., 220 Bush St., San Francisco 4, Calif., Phone: 
DO 2-4032. S. D. Bechtel, Pres.: S. D. Bechtel, Jr.. Exec. Vice Pres.: 
E. J. Mahoney, Jr., Vice Pres., P/L Div.; H. F. Waste, Vice Pres., 
P/L Div 
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George J. Beemsterboer Inc., 11732 Yale Ave., Chicago 28, IIl., 
Phone: Pullman 5-6000, George J. Beemsterboer, Pres. 


Bennett Line Construction Co., Quaker, Lubbock, Tex., Phone: 
PO 3-5648 

Berry Construction Co., Box 88, New Hebron, Miss. 

0. O. Berryhill, Box 3277, Temple, Tex. 

Brazos Construction Co., P. O. Box 19218, Houston 24, Texas, 
Phone: Homestead 5-9204, 5-5979, J. A. Williamson, Pres. 

Barney Bridges, NE of city, Ardmore, Okla., Phone: CA 3-3501 
Bristow-Hyde Engineering Corp., 2040 Tennessee Bldg., Houston 
2, Tex., Phone: CA 2-9451, 3. P. Bristow, Robert W. Hyde, Jr., l 
spread, to 36 in. 

Brodie Construction Co., Box 2646, Amarillo, Tex., Phone: 
Evergreen 3.091 l. Zz. 12 Brodie. Ow ner, 2 spreads, 2 . 24 in. 


Brown & Root Inc., Box 3, Houston, Tex., Phone: Fairfax 3-7121, 
L. E. Minor, Vice Pres., Mgr. P/L Dept., 8 offshore spreads, land 


spreads one 30 in., two to 20 in 

Buchanan Contracting Co. Inc., Box 1869, Birmingham 1, Ala., 
Phone: Fairfax 2-0509, H. A. Buchanan, Pres. 

O. R. Burden Construction Corp., Box 5216, Tulsa, Okla., 
Phone: Temple 8-3378, J. S. Burden, Pres. 


Buttram Pipe Line Construction Co., Box 744, Ponca City, 
Okla., Phone: Rogers 5-4421, James W. Buttram, Pres. 


= yon 
Cape Construction Co., Box 423, Cape Girardeau, Mo., Phone: 
Edgewater 5-8204, R. B. Potashnick, Pres. 


Clay P. Carey Co., Inc., Box 832, Brownwood, Tex., Phone: 
Milton 2-8344, Clay P. Carey, Pres. 


J. E. Carlson Inc., Box 1179, Pampa, Tex., Phone: Mohawk 4-717], 
J. E. Carlson, Pres. 


Cc. P. Carter Construction Co., Box 928, Duncan, Okla., Phone 
Alpine 5-2737, C. P. Carter, Pres., 2 spreads, to 10 in. 


Chambliss-Kirksey Inc., Box 218, Sweeny, Tex., Phone: 2285, 


J. V. A. Kirksey, Pres. 


Cheek Construction Co., Ulysses, Kan., Phone: FL 6-1448, Troy 
Cheek, Owner 


W. E. Claycomb and Son, Rt. 1, Cody, Wyo. Phone: 587 
987-4828, W. E. Claycomb, Pres., 1 spread, to 20 in 


2360. 


Conner Construction Co., Box 1047, Odessa, Tex., Phone: Federal 
7-7367, Jack A. Conner, Pres., J. Earl Jones, Gen. Supt., 2 spreads, 
to 20 in. 


Consolidated Construction Co., Box 505, Carthage, Tex., Phone: 


OX 3-6631, 3-6632, J. L. Bunyard, Owner, Harvey (Blackie) Jones, 


Supt., 2 spreads, to 12 in. 


Construction Service Co., Box 311, Bound Brook, N. J., Phone: 
Elliot 6-2790, J. J. Senesy, Pres., 1 spread, any size 
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Contracting & Material Co., 1235 Dodge Ave., Evanston, IIl., 
Phone: Broadway 3-2500, R. D. Cagney, Vice Pres., 4 spreads, 
2 - 36 in. 
R. L. Coolsaet Construction Co., Box 4087, Dearborn, Mich., 
Phone: LU 1-6666. Remi Coolsaet. Pres.. 7 spreads, 2-30 in. 
Crain Bros. Ine., Grand Chenier, La., Phone: JE 8-2180, J. P 
Crain, Pres. 
Cumberland Contracting Co. Inc., Box 515, Monticello, Ky., 
Phone: Filmore 8-341] 
Curran and Co., Eklund Bldg., Great Falls, Mont., D. Michael 
Curran, Pres., 2 spreads, to 30 in. 
A. J. Curtis & Co., Box 111, Hickory, Pa., Phone: Elgin 6-2226, 
\. J. Curtis, Pres 

= 
Mitchell Darby Construction Co., Box 1055, Pharr, Tex., Mitchell 
Darby, Owner 
George W. Davis Construction Co., Box 6072, Oklahoma City, 
Okla. 
Doerfler-Krapff Corp., 2514 S. Agnew, Oklahoma City 8, Okla., 
Phone: ME 4-1454, L. M. Doerfler, Pres., W. E. Krapff, Vice Pres 


Douglass Pipe Line Contractors, 7804 E. 34th St. N., Tulsa, 
Okla., Phone: Temple 5-4818, A. R. Douglass, Mgr 


oe 
Eastern Pipe Line Contractors, 820 Mercantile Bk. Bldg., Dallas, 
Tex., Phone: Riverside 1-4081, C. Hobson Dunn, Owner 
A. J. Ellis Construction Co. Inc., Darien and Pattison Ave., 
Philadelphia 40, Pa., Phone: Howard 7-2777 


Engineers Limited Pipeline Co., 200 Bush St., San Francisco, 
Calif., Phone: Garfield 1-2980, W. A. Swinerton, Pres., 2 spreads, 
to 36 in. 

R. C. Ernst, Box 168, Evans City, Pa 

Eubanks & Smith Pipeline Construction Co., Rt. 3, Box 470, 
Greenville, Miss., Phone: Edison 2-5464, J. D. Eubanks, Co-Owner, 
J. L. Smith, Co-Owner, 3 spreads, 2 - 24 in 


— - 


L. E. Farley Inc., 4046 Grennoch, Houston, Tex., Phone: MO 
5-7459, Lloyd Farley, Jr., Pres., 1 spread, to 20 in 


Ferguson Construction Co., Box 127, Eunice, N. M 
Lynn Fields Pipe Line Construction, Rt. 2, Box 27, Alice, Tex., 
Phone: Mohawk 4-5751, Lynn Fields, Owner 
C. N. Flagg & Co. Inec., 48 Elm St., Meriden, Conn., Phone: Bey 
erly 7-5581, Peter Flagg, Pres., 2 spreads, 4-24 in. 
Flint Rig Co., 705 Midland Bk. Bldg., Billings, Mont., Phone 
CH 5-3086, C. N. McCarty, Pres. 
Foreign Construction Co., Box 13152, Houston 19, Tex., Phone 
Jackson 6-1841, Earl Allea, Pres., 1 spread, to 36 in 
C. S. Foreman Co., 1900 Armour Rd., North Kansas City, Mo.., 
C. S. Foreman, Pres 
Four Way Co. Inc., Box 695, Aztec, N. M., Phone: Federal 4-6222, 
Russell Anderson 
Foutz & Bursum Construction Co., Box 307, Farmington, N. M.. 
J. L. Foutz, Pres., 1 spread, to 30 in 
Fowler-Tatom Pipeline Contractor Inc., Box 368, Cotton Valley, 
La., Phone: VE 2-4264, C. Wayne Fowler, Pres. 
Fulghum Contracting Corp., Box 1181, Harrisburg, Pa., Phone 
Regent 7-3331, James T. Fulghum, Pres. 
R. H. Fulton & Co., Box 1526, Lubbock, Tex., Phone: Porter 
3-4376, R. H. Fulton, Pres 

= ae 
G. E. T. Construction Ine., 435 S. 116th St., Milwaukee, Wise.. 
Phone: Glenview 3-9000, L. F. Beaver, Pres 
Gaasch Construction Co., Box 386, Brownfield, Tex., Phone: 2560. 
Phil Gaasch, Owner 
M. L. Gaines Inc., 6720 Davison Rd., Columbia, S. C., Phone: 
SU 7-6577, M. L. Gaines, Pres., Pub. Rel. 
Gene’s Welding & Pipeline Construction, S. Sherman, Ft 
Morgan, olo. 


Geneva Construction Co., 111 Downer PI., Aurora, IIl., Phone: 
Twin Oaks 2-4357, 2-4358, G. N. Bryan, Pres. 
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H. L. Gentry Construction Co., 921 E. Michigan Ave., Jackson 
Mich., Phone: State 9-6192, H. L. Gentry, Pres., Drawer 32 
Perrysburg, Ohio, Phone: Trinity 4-4351, James G. Mitchell, Exe: 
Vice Pres.. 2 spre ids. to 36 in 

George Consolidated, Box 8305, Houston, Tex., Phone: JA 6-3155 
Gilmore Construction Co., Box 325. Havs, Kan., Phone: Market 
+-3721 

Glaser Construction Co. Inc., Drawer 1387, Oil Center 
Lafayette, La.. Phone: CE 5-1551, D. M. Glaser, Owner 


Golightly Construction Corp., Box 15152, Houston, Tex., Phone 
Orchard 2-0561, W. L. Golightly, Pres 

Grayco Constructors Inc., Box 4147, Austin, Tex., Phone: Hom 
stead 5-8797. Jack S. Gray, Pres 

J. W. Green Contractors, Box 248, Overton, Tex., Phone 

$521, Billy Utsey, Mer 

Gregg Construction Co., Box 886, Longview, Tex., Willia 
McMahon, Owner 

Groninger & King Ine., Box 1381, Pampa, 

+-3351, L. M. MeCathern, Pres 

Gulf Welding & Machine Works, Conroe, Tex 


Sherrod, Owner 


Gustine Construction Co., 2 miles west on Hwy 


Okla., Phone: CA 3-5963, D. F. “Curly” Gustine, Owner 


— 
H & K Construction Co., S. San Patricio, Sinton, Tex., Phone 
EM 4-3400 
Hahn Contracting Co., Box 38, Birdsboro, Penn., Phone: Juniper 
2-8372, A. L. Price, Pres., 2 spreads, to 24 in 
Hall Construction Co., 1105 Carlton, Liberal, Kan., Phon 
MA 4-5945, B hes (Bill) Hall, Partner, | spre ad, to 24 in 


The Hallmen Construction Co. Inc., 4270 Austin Blvd., Island 


Park, N. Y 


Hallmac Construction Co., 3530 Lang Rd., Houston, Tex., Phone 
Home stead 2 401, Jame S W Hall, Pre S., 2 spre ids, 2 46 in 


Hanna Construction Co., 9000 Airport Blvyd., Houston |} 
Phone: Hudson $-2220, Fares K Hanna, Pres 

Harbert Construction Corp., Drawer 75, Birmingham, Ala., 
Phone: Alpine 1-1256, Bill Harbert, Vice Pres., 3 spreads, 12 - 24 in 

1 spread, 30 - 36 in 


Harford Brothers, Box 191, Emporium, Pa 

Harlow Construction Co., 222 S. Mill St., Ardmore, Okla., Phone 
CA 3-6880, John H. Harlow, Owner 

Luther G. Harper Construction Co., 6645 N. Peoria, Tulsa 26 
Okla., Phone: Filmore 5-1226, Luther G. Harper, Owner 
Hathaway Construction Co.. Box 404, Carthage, Tex., S. | 
Hathaway, Owner 


Hebert Bros. Engineers, Box 448, Plaquemine, La., Phone 
MO 7-3189, Hiram Hebert, Omer J. Hebert, Roy A. Hebert 


4. C. Holder Construction Co. Inc., Box 8616, Springdale Sta 


lulsa, Okla., Phone: Gibson 7-5233 

Holder Construction Co. Inc., Box 1438, Snyder, Tex., C. O 
Holder, Pres., C. O. Holder, Jr., Vice Pres., T. W. Holder, Secy 
Tre is 

Hood Construction Co., Box 2167, Whittier, Calif.. B. M. Laul 
here. Pres 

Ralph Hopple, 1727 19th St. N. E., Canton 4, Ohio, Phone 
GL 4-4319, R ilph Hopple, Owner 


Houston Contracting Co., 2807 Buffalo Speedway, Houston 6 
Tex., Phone: JA 3-4441, R. P. Gregory, Pres., 5 spreads, 30 - 36 in 
H. B. “Buster” Hughes, Contractor, Box 55, Harvey. La 
Phone: FO 6-6461, H. B. “Buster” Hughes, Partner, H. D. “Sonny 
Hughes, Partnet 

M. L. Hulcher Co. Inc., Box 168, Virden, Ill., Phone 5091, Mel 
vin L. Hulcher, Pres., 1 spread, to 16 in 

Hyde Construction Co., Box 687, Jackson, Miss., Phor 


. = 
wood 3-6872 


Ingram’s Pipeline Construction, W. Hwy. 40, Russ 
Phone: HU 3-236] 


E. A. Irish Contractor, Box 39701, Griffith Sta., Los 
Calif... Phone: Normandy 3-2127, Wm. FE. Irish, Pres 





a 
Jackson Pipe Line Construction Co., Box 455, Clendenin, W 
Va., Phone: Liberty 3-2771, John B. Jackson, Pres. 
Jaleo, Inc., 3816 Fannin St., Houston, Tex., Phone: JA 3-8177 
Joyce Pipeline Co., Box E., Andover, N. Y., Phone: 2626, James 
Joyce, Owner, 3 spreads, 1-30 in. 


Joyce Western Corp., Box E., Andover, N. Y., Phone: 2626, James 
Joyce, Owner, 3 spreads, 1-30 in 


— 
K-F-B Construction Corp., Box 1775, Shreveport, La., F. 5S. 
Kelly, Jr., Pres. 
Koller Construction Co., Box 29, Country Club Dr., Houma, La., 
Earl R. Koller, Pres., 2 spreads, to 24 in. 


The Kuljian Corp., 1200 N. Broad St., Philadelphia 21, Pa.. 
Phone: Center 2-9000, Harry A. Kuljian, Bd. Ch., Pres. 


oe 
Lake Construction Co., Box 516, Sour Lake, Tex., Phone: Atlas 
7-3631, William H. Watts, Pres. 
Lasley Construction Corp., Box 1465, Hobbs, N. M., M. W 
Lasley, Owner 
Latex Construction Co. of Ga., Box 11668, Atlanta 5, Ga., W. E. 
Honey, Pres., J. M. Phipps, Vice Pres., 2 spreads, to 36 in. 
Ledford Bros., Box 4257, Long Beach 4, Calif., Phone: Garfield 
4-1400, 4-4976, John W. Ledford, Partner, Arthur E. Ledford, Part- 
ner, various sizes 
C. S. LeNoir Construction Co., Box 798, Austin, Tex., Charles S. 
LeNoir, Pres., 2 spreads, to 36 in. 
Lock Construction Co., Box 3136, Midland, Tex., L. H. Lock, 
Pres. 
W. M. Lyles Co., Box 495, Avenal, Calif.. Phone: Avenal 222, 
W. M. Lyles, Pres 

_— von 
M & R Pipeliners Inc., Rt. 50 E., Clarksburg, W. Va., Phone: 
VI 2-2330 
M. G. M. Construction Co., Box 1056, Concord, Calif. 
M-R Co., Box 484, Wichita 1, Kan., Phone: Whitehall 3-7951, 
Myrl Rumsey, Owner 
Macco Corp., 14409 S. Paramount Blvd., Paramount, Calif. 
Mary Construction Co. Inc., Box 423, Cape Girardeau, Mo.. 
Phone: Edgewater 5-8204, R. B. Potashnick, Pres. 
H. B. May Pipe Line Contractor, Wichita Natl. Bk. Bldg., 
Wichita Falls, Tex., Phone: 322-7992 
McCutchen Construction Co., 1426 Elton Rd., Jennings, La.. 
Phone: 668, 669, V. B. McCutchen, Owner 
McDace Co. Inc., 26440 W. Eight Mile Rd., Southfield, Mich.. 
Phone: Kenwood 3-5040, George McDace, Pres. 
Henry C. McDonald Co., Box 1032, Kilgore, Tex., H. C. M« 
Donald, Owner 
J. L. McFadden Pipe Line Contractor, Box 12362, Houston, Tex.. 
Phone: Hudson 6-7244, J. L. McFadden, Owner 
H. A. MeGinnis Construction Co., Box 454, Dumas, Tex. Phone: 
WE 5-2017, H. A. McGinnis, Pres., 1 spread, 2-16 in. 
MeVean and Barlow Inc., Box 151, Odessa, Tex., Phone: FF 
7-2377, J. A. MeVean, Bd. Ch., A. K. Barlow, Pres. 
Mermis Construction Co., Box 1017, Artesia, N. M., Phone 
Sherwood 6-2852, Alfred Mermis, Owner 
Merritt-Chapman & Scott Corp., 260 Madison Ave., New York 
17, N. Y., Phone: Oregon 9-3500, Robert E. Harvey, Pres., M. C. 
McGough, Exec. V.P., Constr. Dept. 
Mid-Mountain Contractors Inc., Box 463, Bellevue, Wash.. 
Phone: Glencourt 4-5035, F. E. Everett, Jr., Pres., 2 spreads, to 16 in. 
Mid-States Construction Co., Box 417, Mt. Vernon, III... Phone: 
2-5245, O. A. Holdren, Pres. 
Midwestern Contractors Inc., 130 W. Liberty Dr., Wheaton, Ill.. 
Phone: Montrose 8-3420, A. T. Everham, Pres., 1 spread, to 42 in 


Miller Brothers, Contractors, 1026 Jefferson, Abilene, Tex., 
Phone: Orchard 4-7932, L. C. Miller, Partner, J. W. Miller, Part 
ner, V. E. Miller, Partner 
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C. V. Miller Co., Box 15235, Denver 15, Colo., Phone: Belmont 
7-0431, Wesley L. Barker, Pres., 1 spread, to 16 in. 
Don W. Miller, Inc., 211 Euclid St., Green Springs, Ohio, Phone 
3061, Don W. Miller, Pres. 
Mims Pipeline Construction Co., 7301 Grade Ln., Louisville, Ky.. 
Phone: EM 8-1024, W. W. Mims, Pres., 2 spreads, to 16 in. 
Mitchell Construction Co., 301 W. 53rd St. N., Wichita, Kans.. 
Phone: Temple 8-6141, Vernon E. Mitchell, Pres. 
Mitchell Construction Co. Inc., Box 1745, Farmington, N. M.. 
Phone: Davis 5-5722, J. L. Mitchell, Pres., Gen. Mgr. 
Roy M. Mitchell Contracting Co. Inc., Box 664, Tyler, Tex., Roy 
M. Mitchell, Pres. 
Modern Welding Co. Inc., Box 528, Owensboro, Ky., Phone: 
Murray 3-5323, Wesley Embry, Mgr. P/L Div. 
Monarch Constructors Inc., Box 3266, Odessa, Tex., Phone: 
EM 6-3656, G. F. Smith, Pres., 2 spreads, to 20 in. 
Monical & Powell Inc., Box 278, Lake Jackson, Tex., Phone: 
Cypress 7-2451, H. H. Monical, Pres. 
M. L. Moore Construction Co., Box 1444, Odessa, Tex., Phone: 
FE 2-1484, M. L. “Jack” Moore, Owner, 2 spreads, to 20 in. 
Morrison Construction Co. Inc., 1834 Summer St., Hammond, 
Ind., Phone: Westmore 2-5036; Chicago, Ill., Saginaw 1-7036, J. M. 
Morrison, Pres. 
Morrison-Knudsen Co., Inc., 319 Broadway, Boise, Idaho, Phone: 
4-3521, J. B. Bonny, Pres. 
Morrison-Shivers Ltd., VF W Bldg., Austin, Tex., Phone: Green- 
wood 8-1611, Allan Shivers, Bd. Ch., E. G. Morrison, Pres. 
P. L. Murphy Construction Co., Box 106, Dwight, IIl., Phone: 25, 
P. L. Murphy, Owner 

—_ N— 
Narramore Construction Co., Drawer 38, Maysville, Okla., Phone 
Union 7-4444, Marvin Narramore, Owner, 1 spread, to 16 in. 
Natchez Pipeline Contracting Co., Rt. 4, Box 275, Morgantown 
Rd., Natchez, Miss., Phone: 6033, 2-2195, J. C. Campbell, Owner, 
1 spread, to 12 in. 
J. P. Neill & Co. Inc., 522 Meadows Bidg., Dallas, Tex., Phone: 
Emerson 8-4631, James P. Neill, Pres. 
L. F. Nichols Construction Co., Box 376, Great Bend, Kan.. 
Phone: Gladstone 3-5772, L. F. Nichols, Owner 


H. H. Null Pipeline Contractors, 215 Lockwood Dr., Houston 11, 
Tex., Phone: WA 6-8816, H. H. Null, Pres 


== © == 
Ohio Pipe Line Construction Co., Box 29, Newark, Ohio, Phone: 
Diamond 4-4125, 4-3535 
Oil Field Service Co. Inc., Box 656, Tioga, N. D., Phone: Mohawk 
4-3311, C. E. Pratt, Gen. Mgr. 


Oklahoma Contracting Co., 6612 Harry Hines Blvd., Dallas 20. 
Tex., Phone: Fleetwood 1-3711, T. A. Hester, Mng. Partner, M. W. 
Staples, Mng. Partner. 


Otis Eastern Service Inc., Box 435, Bolivar, N. Y., Phone: 690 


= 
Pace-Bower Construction Co., 818 Walters Rd., Charleston, W. 
Va., Phone: DI 4-3371 
Pacific Pipeline Construction Co., 1632 5S. Greenwood Ave.. 
Montebello, Calif. 
Panama Inc., 1801 Tennessee Bldg., Houston 2, Tex., Phone: 
Capital 4-6105-6-7, R. G. Rice, Pres.. M. E. Shiflett, Vice Pres.. 
3 spreads, to 36 in. 
Panama Williams Corp., 1418 Melrose Bldg., Houston, Tex.. 
Phone: Capitol 5-3507, M. S. Williams, Pres., 2 spreads, to 36 in. 
Patterson & Ford Construction Co., 2717 31st Ave. N., Birming 
ham, Ala., G. L. Patterson, Partner, John D. Ford, Partner 
Pease Bros. Co., Hotel Vernal Bldg., 120 E. Main St., Vernal. 
Utah, Phone: 527, 567, 783, R. W. Pease, Pres., W. L. Pease, Part 
ner, P. H. O'Toole, Gen. Mgr. 


Permian Basin Construction Co. Inc., Box 3049, Odessa, Tex., 
Phone: Federal 2-5131, V. P. LaSalle, Pres. 


4. T. Perry Pipe Line Construction Inc., Box 9098, Riverside 
Sta., Kansas City 50, Mo., A. T. Perry, Pres. 


PIPELINE ENGINEER, January, 196! 





Petty Construction Co.. Box 1932, Corpus Christi, Tex., Phone 
Tulip 3-1728 
Pioneer Construction Co., 1300 Oak St., Chattanooga, Tenn., 
Phone: MA 4-42251, 1 spread, to 8 in. 
Pipe Line Construction & Drilling Co., Box 165, Camp Hill, Pa 
Pipeline Service Co., Box 32, Seminole, Okla 
Pipeline Welding Co., 5100 FE. 17th St., Tulsa, Okla., Phone 
WE 9-1133, R. F. Vance, Pres. 
Pipeline Welding & Construction Co., Box 189, Oswego, Kan.. 
R. S. Perkins, Pres., 1 spread, 6 - 24 in. 
Plains Construction Co., Box 122, Kimball, Neb.. Phone Beverly 
5-2851, Bruce Gilliland, Pres 
Pohlman & Wilbanks, Box 1208, Monroe, La., Phone: Fairfax 
3-0356, E. J. Pohlman, Jr., Pres. 
Port City Constructors Co. Inc.. 2107 Hodges, Lake Charles, La 
Phone: HE 9-8326 
Poston Corp., 621-622 Metropolitan Bldg., Akron 8, Ohio, Phone 
Jefferson 5-1915, 5-4749, Jack O. Poston, Pres., 1 spread, to 20 in 
R. B. Potashnick, Box 423, Cape Girardeau, Mo., Phone: Edge 
water 5-8204, R. B. Potashnick, Owner, 2 spreads, to 36 in. 
H. C. Price Co., Price Tower, Bartlesville, Okla., Phone: Federal 
6-8000, Harold C. Price, Ch., Harold C. Price, Jr., Pres., 7 spreads, 
6-36 in. 
Roy Price Inc., 11858 San Pablo Ave., El Cerrito, Calif., Phone 
Beacon 5-1942, Roy Price, Pres., 2 spreads, to 36 in 
Ted Price Construction Co.. 105'» N\. Main. Electra. Tex.. Phone 
2186, Ted Price, Pres 

rr 
Ramey Contracting Co. Inc., Box 182, Bellaire, Tex., Phone 
Mohawk 7-2143, Roy A. Ramey, Owner 
Refinery Construction Co. of Houston, Box 6734, Houston 5. 
Tex., Phone: HU 6-5156. George H. Zarafonetis, Vice Pres.. Gen 
Mer.. 1 spread, to 24 in 
R. J. Reid Contracting Co., Box 1990. Birmingham |. Ala.. 
Phone: FA 2-4729, John T. Benton, Owner 
R. E. Reutzel Co., Box 727, Fremont. Neb., Phone: Park 1-1603, 
R. E. Reutzel, Pres., 1 spread, to 24 in. 


River Construction Corp., Box 9127, Fort Worth 7, Tex., Phone 
Pershing 8-6518, J. C. Briscoe, Vice Pres.. Gen. Mat 


Alex Robertson Co., Box 757, Paramount, Calif.. Phone: Nevada 
6-1225, Metcalf 3-1191, Alex Robertson, Pres., 1] spread, to 36 in 
Rosendahl Corp., 11933 Wilshire Blvd., Los Angeles 25, Calif 
Phone: Granite 9-3775, Van W. Rosendahl, Bd. Ch... M. O. Rosen 
dahl, Pres. 

Ross-Powers Construction Co., Box 2038, Billings, Mont., Phone 
Alpine 9-2038, Grady T. Ross, Partner 


~~ 
S & M Construction Co. Inc., Box 1285, Dumas, Tex., Phone 
Webster 5-5252, Walter Snellgrove, Co-Owner, George Murphy. 
Co-Owner, 1 spread, 4 - 12 in 
Sadler Bros. Pipeline Construction Co., 617 Cravens Bldg 
Oklahoma City, Okla., Phone: Central 2-9448, Leo F. Sadler, Gen 
Supt. 
N. A. Saigh Co.. Petroleum Center, San Antonio 9, Tex.. Phone 
TA 6-8694, N. A. Saigh, Owner 


San Juan Basin Construction Co. Inc., Box 2116, Farmington, 
N. M., Phone: DA 5-6632, J. W. Powell, Pres., 2 spreads, to 16 in 
Guy Scroggins, Box 2807, Lafayette, La.. Phone: Center 4-146] 
+-1462 

Shamrock Construction Co., Box 1177, Lansing, Mich 

H. S. Shanks & Son, Falfurrias Hwy., Alice, Tex., Phone: Mo 
hawk 4-7893 

Sharman, Allen, Gay & Taylor Inc., Box 13152, Houston, Tex.. 
Phone: Jackson 6-1841, J. W. Sharman, Pres., 2 spreads, 24-36 in 
two 4-16 in., one to 36 in., one to 24 in., one offshore 

Shawver and Hailey, Box 1127, Maud, Okla. 

Sheehan Pipe Line Construction Co., 514 Natl. Bk. of Tulsa 
Bldg., Tulsa, Okla.. Phone: Luther 5-1256, R. D. Sheehan, Mng 
Partner, James H. Nolan, Asst. Mng. Partner 

Sheppard-Geiger Construction Co., Box 2098, Corpus Christi 
Tex. 
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F. L. Showalter Inc., 2900 Fulks St.. Lynchburg, Va., Phone 
Victor 5-2388, F. L. Showalter, Sr., Pres 

Slade & McElroy, Inc., Box 255, Gulfport, Miss., Phone: Univer 
sity 3-4022, Preston Slade, Pres 

Carl E. Smith Inc., Box 4, Sandyville, W. Va.. Phone: Ravens 
wood, Browning 3-4261, Carl E. Smith, Pres 

Snelling Co., Box 957, Shreveport, La., Phone: 422-8731, J. F 
Snelling, Co-Owner, W. D. Snelling, Co-Owner, 2 spreads, to 16 in 
Somerville Construction Co., 6648 Fulton Rd. E.. Ada, Mich 
Phone: Oriole 6-4611, R. B. Somerville, Pres 

Stanley-Bledsoe Corp.. 612 Daniel Bldg. Tulsa 3, Okla. C. ¢ 
Bledsoe, Pres. 

Stelco Inc., 905 Barton Springs Rd., Austin, Tex., 2 spreads 
1-36 in. 

Sterling Construction Co., Box 1186, Sterling, Colo.. Phone 
LA 2-1063 

Howard Stich, 206 5.W. Military Dr.. San Antonio 21, Tex., Phone 
WA 2-1265, Howard Stich, Owner 


Stockton Construction Co., Inc., 510 Crockett St., Amarillo, Tex 
Phone: DR 3-7332, S. G. Stockton, Pres., 2 spreads, 2 - 16 in. 


Stuart Pipe Line Construction Co., Box 790, Beeville, Tex 
Phone: FL 8-3031, Burley Stuart, Owner 


Sweazy Construction Inc., Box 565, Ulysses, Kan. Phone 
Flanders 6-1610, 6-1630, Fred M. Sweazy, Pres., 2 spreads, 2 - 16 in 


Swinerton & Walberg, 200 Bush St., San Francisco 4, Calif 
Phone: Garfield 1-2980, 1 spread, to 36 in 


~~ 
T & Engineering Co., 413 Charles Ave., New Kensington, Pa 
Phone: Edison 7-6374, R. C. Tenney, Co-Owner, J. Nader, Co 
Owner, 2 spreads, to 24 in 
T.S.N. Constructors Inc., Box 902, Hobbs, \. M., Phone: EX 
3-8620, 2 spreads, to 16 in 
T-T Construction Co., Box 817, Tomball, Tex., Phone: Swift 
5-2536, Houston—Capital 8-1747, T. T. Moore, Pres., 1 spread, to 
16 in 
Tarnow Pipeline Construction Co., Inc., Box 96, Kansas, II! 
Phone: YE 8-2031, N. M. Tarnow, Pres., 1 spread, 6 - 12 in 
Texas-Louisiana Contractors, 4837 W. Freeway, Fort Worth 7 
Tex., Phone: Pershing 8-6518, Robert Thomas, Partner 
Texas Pipeline Construction Inc., 3318 Mercer, Houston 27, 
Tex., Phone: Jackson 2-9381, G. G. Griffis, Pres 
Joe Titsworth, Box 1539, Kilgore, Texas, Phone: 3230, 1 spread 
2-16 in 
Townsend Bros. Construction Co., Rt. 2, Box 5, Bunkie, La 
Phone: 2-703, 2-098, 2 spreads, 2-12 in 
Triangle Construction Co., 712 Commerce Exchange Bldg., Okla 
homa City, Okla., Phone: Central 6-5621, Charles F. Sarratt, Pres 
3 spreads, all sizes 


Trojan Construction Co. Inc., Box 270W, Oklahoma City 12 
Okla., Phone: WH 9-5626, Felix M. Johnson, Pres 


Troth Construction Co., Box 8696, Oklahoma City 14, Okla 


Troy Construction Co., 4840 Holmes Rd., Houston, Tex., Phone 
RE 3-4333, Troy Dacus, Pres., 2 spreads, to 20 in 


Tulsa Contracting Co. Inc., Box 4235, East Providence, R. | 
Phone: Geneva 4-7521, GE 4-7510, Andrew G. Admire, Pres., 2 
spreads, to 30 in 


Two J Construction Co., 510 Chronicle Bldg... Houston, Tex 
Phone: Capitol 4-1837 


= 


Underground Constructors Inc., Dodge Center, Minn., Phone 
2431, W. C. Donaldson, Pres., 2 spreads, to 20 in 


Union Construction Co., Box 57, Sturgis. Ky., Phone: 3542, |. ¢ 
Russell, Jr., Pres 


Universal Pipeline Constructors Inc., 251 Union Sta., Kansas 
City 8, Mo., Phone: VI 2-2393, R. F. Pitman, Pres., 2 spreads, to 
12 in 


= 


Valley Engineers Inc., 3511 Gilmor Ave. Bakersheld, Calif 


Phone: Fairview 5-343] 
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Vaughn & Taylor Construction Co. Inc., Box 3266, Odessa, Tex., 
Phone: EM 6-3656, D. D. Vaughn, Pres., Gen. Supt., 5 spreads, 
to 30 in. 

Vedal Pipe Line Construction Co., Rt. 5, Salem Rd., Mt. Vernon, 
Ill., Phone: Chestnut 2-4400, E. C. Veach, Pres. 

Ventura Pipeline Construction Co., Box 1252, Ventura, Calif., 
Dolph Lowe, Pres., J. R. McKnight, Vice Pres., 2 spreads, to 16 in. 
Roy Vickers Lease Service, Box 648, Robstown, Tex., Phone: 
3179, Roy Vickers, Pres., Field Off. Mer. 


=_— = 
W HC Ine., Scott Rd., Lafayette, La., Phone: CE 5-4770, 5-9657 
Leroy L. Wade & Son Ine., 1615 Izard St.. Omaha 2, Neb., 
Phone: Webster 0600, Leroy L. Wade, Pres. 
B. H. Walker Construction Co., 1106 N.W. 56th St., Oklahoma 
City 18. Okla., Phone: Victor 2-9906, B. H. Walker, Owner, John 
Markham, Supt 
Waveo Ine., Box 105, Morristown, Tenn., Lee Vaughan, Pres. 
L. E. Webb Construction Co. Inc., Box 705, Santa Maria, Calif., 
Phone: Walnut 5-2481, L. E. Webb, Pres. 
Welded Construction Co. Ine., Rosebush, Mich., Phone: GE 
3.2281, Harold Fluharty, Pres. 
Western Pipe Line Inc., Box 1076, Austin 66, Tex., Phone: 
GR 8-1611, E. G. Morrison, Pres., 5 spreads, all sizes 
Western States Construction Co. Inc., Box 4502, Oklahoma 
City, Okla.. Phone: OR 7-3033, OR 7-6222, H. D. Kelly, Pres., 
Robert W. Oliver, Secy.-Treas., 1 spread, to 24 in. 
M. E. White Construction Co. Inc., Box 441, McPherson, Kan., 
Phone: CH 1-1323, Paul R. White, Co-Owner, Robert D. White, 
Co-Owner 
Jess Whitlow Pipe Line Service, Box 1844, Ponca City, Okla., 
Phone: Rogers 5-5876 
Wichita Construction Co., Box 680, Bowie, Tex., Phone: Tremont 
2.2211, Mark High, Owner 
Williams Bros. Co., 326 Natl. Bk. of Tulsa Bldg., Tulsa 3, Okla., 
Phone: Luther 5-9161, John H. Williams, Pres. 


J. L. Williams Construction Co. Inc., Box 164, 6114 Edgemoor, 
Bellaire, Tex., Phone: Gypsy 4-4251, J. L. Williams, Pres. 

Cc. E. Wilson Construction Co. Inc., 3718 W. 95th St., Kansas 
City 15, Mo., Phone: Mitchell 9-8811, C. E. Wilson, Pres., 2 spreads, 
to 6 In, 

Wirt & Starn Inc., 736 W. Liberty St., Wooster, Ohio, Phone 
Angelus 3-4731, Paul Wirt, Pres. 

Wonderly Construction Co., 2694 Lime Ave., Long Beach 6, 
Calif., Phone: Garfield 7-8945 


—— 
J. E. Young Pipe Line Construction Co., 650 Berry 5t., Brea, 
Calif., Phone: Jasper 9-2181, J. E. Young, Pres., 2 spreads, to 36 in. 
L. R. Young Construction Co., Box 372, Salem, Ill., Phone: Salem 
193 


— 
H. B. Zachry Co., Box 10188, San Antonio 21, Tex., Phone: 


Walnut 2-1213, J. Ray Johnson, Mgr. P/L Constr., 2 spreads, 


to 30 in. 





U.S. SPECIALIZED 


=e 
Abrams Aerial Survey Corp., 606 E. Shiawassee, Lansing 1, 
Mich., Phone: Ivanhoe 2-6271, Ralph E. Kauffman, Pres., Aerial 
Surveys 
Aerial Line Patrol, 1321 “J” Edison Blvd., Burbank, Calif., Phone: 
Thornwall 6-4708, 6-0516, Joseph S. Pryzbylo, Owner, Aerial Sur 
vey, Pipeline Patrol 
Aerial Patrol Service Corp., Box 15715, Tulsa 9, Okla., Phone: 
Temple 5-6332, Culver NeSmith, Pres., Pipeline Patrol 
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Aero Exploration Co., Box 7068, Tulsa, Okla., Fred Q. Casler, 
Pres., Aerial Survey, Pipeline Patrol, Aerial Photo for Right-of-Way 
Location 

Aero Service Corp. (Mid-Cont.), 1401 S. Detroit, Tulsa, Okla., 
Phone: LU 7-9159, A. E. Ibach, Vice Pres., Aerial Surveys 

Agra Engineering Co., 1537 E. 10th, Tulsa, Okla., Phone: Luther 
2-5754, James R. Cowles, Pres., Corrosion Engineering 

American Welding Co., 1070 N. Ventura Ave., Ventura, Calif., 
Phone: MI 3-4275 

Anchor-Wate Co., Box 45856, Houston 25, Tex., Phone: Idlewood 
3-2461, L. B. DuLaney, Pres., Coating, Wrapping, Concrete Coating, 
Concrete Wates, Prestress Concrete for Buildings, Wharfs, Bridges 
Arthur Bros. Inc., Box 792, Kingsville, Tex., Phone: Lyric 2-6416, 
C. L. Arthur, Pres., Station Construction Welding 

Asbury Transportation Co., 2222 E. 38th St., Los Angeles 58, 
Calif., Phone: Adam 4-9261, Hauling, Stringing 


Atlantic Gulf & Pacific Co., 15 Park Row, New York 38, N. Y. 
Phone: Barclay 7-8370, H. F. Schoon, Pres., Marine Dredging 


mer We 
Barnard & Burk Pipeline Engineering Inc., 1023 Nicholson 
Dr., Baton Rouge, La., Chas. C. Barnard, Pres., Jack S. Burk, Vice 
Pres., Engineering, Construction 
F. C. Barr Inc. Aerial Pipeline Patrol, Corpus Christi, Tex., 
Phone: Ulysses 2-2411, TU 4-8195, F. C. Barr, Pres., Aerial Patrol 
Barry & Richardson, 1030 Mayo Bldg., Tulsa 3, Okla., Phone 
Luther 3-5621, Charles B. Barry, Partner, James A. Richardson, 
Partner, Engineering 
C. F. Bean Inc., Box 335, Plaquemine, La., C. F. Bean, Pres., 
Marine Dredging 
Joe Beavers Ditching Contractor, 4808 W. 7th, Lubbock, Tex.. 
Phone: SW 9.7681 
Bell Transportation Co., 1406 Hays, Houston, Tex., Phone: 
Fairfax 3-4361, Mrs. J. Harold Bell, Pres., Stringing, Hauling 
Bigge Drayage Co., Box 67, San Leandro, Calif., Phone: Neptune 
8-8100, H. W. Bigge, Pres., Stringing, Hauling 
B. D. Bohna & Co. Inc. 515 Market St., San Francisco 5, Calif., 
Phone: Exbrook 7-1295, E. D. Arndt, Pres., Engineering 
Bortunco-Boring & Tunneling Co., Box 14214, Houston 2), 
lex., Phone: Jackson 6-2755, Gilbert Turner, Partner, Bill Horner, 
Partner, Road Boring 
George F. Brigance Inc., 120 W. 7th St., Plainfield, N. J., Phone: 
PL 5-7483, George F. Brigance, Pres., Engineering, Design, Con 
struction Supervision 


Briner Rust Proofing Co. Inc., Box 984, Albuquerque, N. M., 
Phone: TR 7-9310, Ira B. Briner, Pres., Pipe Protection 


Brown Bros. Construction Inc., Box 228, Manhattan, Kan., 
Phone Prescott 8-3274. Gordon Brown, Pres., liom Brown, Set 
rreas., Right-of-Way Clearing 


Wayne Broyles Engineering Corp., 105 Rockleigh Pl., Houston 
17, Tex., Phone: OL 4-6536, Wayne E. Broyles, Pres., Engineering 


Buck Mountain Construction Co., 3653 Rohnerville Rd., Fortuna, 
Calif., Phone: Randolph 5-2191, 5-2630, George P. Lennon, Partner, 
Uno T. Sundberg, Partner, Right-of-Way Clearing 


R. W. Byers Contractor, Box 67, Redding, Calif., Phone: Chestnut 
3-0414, R. W. Byers, Pres., Right-of-Way Clearing 


wien 


E. L. Caldwell & Sons, Box 2050, Corpus Christi, Tex., Phone: 
Tulip 4-3521, Right-of-Way Clearing 


California Construction Co. Inc., 2221 W. Commonwealth, Al- 
hambra, Calif., Phone: CU 3-8111, Tank Bolting, Welding 


Sam Carline Inc., Box 138, Berwick, La.. W. E. Bayles, P/L Bus 
Mer., Pipeline and Offshore Construction, Marine Dredging 


Cathodic Protection Service, Box 66387, Houston 6, Tex., Phone: 
JA 6-1981, E. P. Doremus, Pres., Corrosion Engineering, Cathodi 

Protection Materials 

Central X-Ray Ince., Box 308, Yale, Okla., Phone: Evergreen 
7-2471, James R. Sullins, Pres., X-Ray Inspection 

Chicago Bridge & Iron Co., 332 S. Michigan Ave., Chicago 4, IIL, 
Engineering, Fabrication, Station Construction, Tanks 


PIPELINE ENGINEER, January, 1961 





Before the ditching begins... 

H. C. PRICE CO. 

Pipe Coating Division 
can save you money on 


every length of pipe 


Want to know more about SOMASTIC 
pipe coating? Get the latest information 
and specifications about this leading, vir- 
tually permanent pipe coating by sending 
the coupon below. 


leker Wak, ici 


H-C-PRICE-CO 


ole}, ba 7 Vendo) 3) 


pipe coating 
aiwision 


HOME OFFICE: Price Tower + Bartlesville, Oklahoma 


GULF COAST PLANT 
P.O. Box 263 © Harvey, Louisiana 


EAST COAST PLANT 
P. O. Box 6120, Bustleton + Philadelphia 15, Pa. 
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When you’re planning a pipeline, it’s never too soon 

to think about the “logistics” of routing pipe from the mill, 
to the coating plant, into storage, and finally to the 
spread. Consultation at this stage, without obligation, 

is an important service of the Sales Engineers of 

H. C. Price Co. Pipe Coating Division. 

Take storage, for example. Two Price Co. plants, 

one in Philadelphia, one in Harvey, La., offer storage 
area for over 200 miles of coated pipe. Look at 
transportation. Low cost barge shipment to and from the 
Harvey plant means substantial savings. Economical 
rail shipment directly to and from the Philadelphia 
plant, coupled with truck delivery of coated pipe, 

with plant site storage, lowers coating costs, gives the 
contractor the pipe on-time, on-the-job. 


And finally, look at coating material choice. 

EXAMPLE: Where moderate weight is needed, together 
with positive protection against corrosion and 
electrolytic action, SOMASTIC® coating can provide 
protection and displaced weight in one operation, 

at important savings on every foot. 

In 1959, the Pipe Coating Division of the H. C. Price Co 
applied coatings of every kind to over 

900 miles of pipe, ranging in size from 1%" to 36”. 
Every job received the qguaiity consideration that has 
made H. C. Price Co. a foremost name in the 

pipeline construction industry. 

Before you finalize your plans, talk to the man from 
the Pipe Coating Division of H. C. Price Co. 

He’ll be glad tu come to your office, without obligation, 
to assist you in any way he can. Call today. 


H. C. PRICE CO. e PIPE COATING DIVISION 
Price Tower © Suite 202 © Bartlesville, Oklahoma 


Send me current information, including scientific papers, about the corrosive 


protection and negative buoyancy factors of SOMASTIC® pipe coatings 


Name 
Title 
Company 


Address 





City and State 


FOR FURTHER INFORMATION ON 
TISED F TS. SEE READER SERVICE < 





Clear Span Structures Inc., 4118 Fannin St., Houston 4, Tex., 
Phone: JA 4-6106, Weldon F. Appelt, Pres., River Crossings 

Coates Field Service Inc., Box 1581, Oklahoma City, Okla., Phone: 
JA 8-7578, John J. Coates, Pres., Right-of-Way Acquisition, Services, 
Title Experts and Damage Claim Settlement Specialists 

Collins Construction Co., Box 86, Port Lavaca, Tex., Phone: 
JA 4-3771, S. V. Collins, Owner, Marine Construction 
Commonwealth Services Inc., 300 Park Ave., New York 22, N.Y., 
Phone: Murray Hill 8-1800, William B. Tippy, Pres., Engineering 
Consolidated Construction Co., Box 505, Carthage, Tex., Phone: 
OX 3-6631, 3-6632, J. L. Bunyard, Owner, Harvey (Blackie) Jones, 
Supt., Compressor Stations 

Dale S. Cooper & Associates, 3815 Garrott at Sul Ross, Houston 
6, Tex., Phone: Jackson 6-1585, Design Engineering 

Cor-Bin Inc., Box 35037, Houston 35, Tex., Phone: Olive 4-0949, 
Hydrostatic Testing, Radiographic Inspection 

J. L. Cox & Son Inc., 9710 E. 63rd St., Raytown 33, Mo., Phone: 
Fleming 3-1092, 3-2042, Leroy Cox, Pres., Stringing, Hauling, 6 
spreads, any size 

Syd E,. Culbertson Co. Inc., Box 9186, Houston 11, Tex., Phone: 
Walnut 6-8803, Syd E. Culbertson, Pres., Coating, Wrapping, Hydro- 
static Testing, Welding, Stringing, Hauling, Pipe Storage, Barge 
Terminal Facilities 

Robert A. Cummings, Jr. & Associates, Box 1135, Pittsburgh 
30, Pa., Phone: Court 1-5081, Aerial Survey, Pipeline Patrol 
Curran Road Boring Inc., Drawer E, Tulsa, Okla., Tom Curran, 
Owner, Road Boring 


= 
Dravo Corp., Dravo Blidg., Pittsburgh, Pa., Pipe Fabrication, Com- 
pressor, Metering and Regulating Stations 
Dresser Engineering Co., Box 2518, Tulsa, Okla., Phone: Luther 
7-2411, L. L. Dresser, Pres., Design, Station Construction 
Dunbar & Sullivan Dredging Co., 2312 Buhl Bldg., Detroit 26, 
Mich., Phone WO 1-2333, E. D. Wattles, Pres., Dredging, Marine 
Construction 
Dunn Bros. Ine., 805 Mercantile Securities Bldg. Dallas, Tex., 
Phone: Riverside 8-5221, Stringing, Hauling 


atten 
Ebasco Services Inc., 2 Rector St., New York 6, N. Y., Phone: 
Digby 4-4400, Offices in: Chicago, Dallas, Portland, Ore., San Fran- 
cisco, Washington, D. C., Engineering, Construction, Management 
Consulting Services 
Jess Edwards Inc., Drawer 1091, Corpus Christi, Tex., Phone: 
lulip 3-8441, Glenn Alexander, Pres., Stringing 
Elliott Marine Divers, Box 5512, Drew Sta., Lake Charles, La., 
Phone: Hemlock 6-7371, H. A. “Larry” Elliott, Owner, Marine Serv- 
ices and Construction, Ditching, Excavating, Inspection 
Dick Evans Inc., Box 2384, Wichita, Kan., Phone: Amherst 5-6291, 
Dick Evans, Pres., Right-of-Way Maintenance, Chemical Weed 
Control Custom Application 
Exploration Services Inc., 529 6th Ave., Fairbanks, Alaska, 
Phone: GL 6-4700, Ted C. Mathews, Pres., Engineering 


= 
Fairchild Aerial Survey Inc., 224 E. llth St., Los Angeles 15, 
Calif., Phone: RI 9-3007, E. M. Day, Pres., Aerial Surveys 
Fenix & Scisson Inc., 5808 E. 15th St., Tulsa, Okla., Phone: 
Temple 5-4459, S. E. Scisson, Pres., Engineering, Cavern Excavating. 
The Fish Engineering Corp., 796 M & M Bldg., Houston, Tex., 
Phone: CA 5-5311, C. B. Ames, Pres., Engineering, Pipeline and 
Station Construction 
Fish Northwest Constructors Inc., 796 M & M Bidg., Houston, 
ex., R. D. Ricketts, Pres., Engineering, Pipeline and Station Con- 
struction 
Fluor Corp. Ltd., Box 7030, Los Angeles 22, Calif., Phone: Angelus 
2-6111, J. S. Fluor, Pres., Engineering, Station Construction 
Ford, Bacon & Davis Construction Corp., Box 1762, Monroe, 
La., Phone: Fairfax 3-2281, Charles C. Whittelsey, Pres., Engineer- 
ing, Construction 


— 


Samuel Gallucci & Sons Inc., 102-11 44th Ave., Corona, Long Is., 
N. Y., Phone: Hickory 6-3100, Victor Gallucci, Pres., River Crossings 
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Garrett Construction Co., Box 2227, Corpus Christi, Tex., Phone: 
TU 4-1638, A. C. Garrett, Owner, Marine Construction 


Gasoline Plant Construction Corp., 253 M. Esperson Bldg., 
Houston 2, Tex., Phone: CA 2-0302, M. H. Kotzebue, Pres., Station 
Construction 


General Aerial Surveys Inc., Box 4525, Tulsa, Okla., Phone: 
National 7-6220, Hurshel E. Wallace, Pres., Aerial Surveys, Mapping 


A. D. Gifford Construction Co. Inc., Box 1732, Trenton, N. J., 
Phone: Lyric 9-2320, R. L. Murphy, Pres., Station Construction 


Gil Gillespie, Marine Diver, 5061 Sumrall, Baton Rouge, La., 
Phone: Elgin 7-6854, Gil Gillespie, Owner, Marine Construction 
and Inspection 

Graver Construction Co. Inc., 424 Madison Ave., New York 17, 
N. Y., S. D. Barr, Gen. Sales Mgr., Engineering Station Construc- 
tion. 

Great Lakes Dredge and Dock Co., 228 N. LaSalle St., Chicago 1, 
Ill., E. K. Lydon, Pres., River Crossings 

Gulf Coast Pipe Coating Corp., Box 2091, Houston, Tex., Phone: 
Jackson 6-1505, T. A. Morgan, Pres., Coating, Wrapping 

Gulf Interstate Co., 1125 Brazos St., Houston, Tex., Phone: 
Capitol 8-8201, Hy Byrd, Pres., Engineering 


— 


Harford Bros. Pipe Stringing Corp., Box 191, Emporium, Pa., 
Phone: 358, 732, Stringing 

Heath Survey Consultants Inc., Zero Laurel Ave., Wellesley Hills 
81, Mass., Phone: Cedar 5-6661, Milton W. Heath, Pres., Gen Mear., 
Leakage Control Inspections, Soil Resistance Data Gathering 


Heavy Haulers Inc., Box 267, Dallas 21, Tex., Phone: RI-1-3481, 


Ben F. Thurmond, Pres., Stringing 


Hill-Hubbell Co., 3091 Mayfield Rd., Cleveland 18, Ohio, M. M. 
Bowen, Pres., Coating, Wrapping 


R. N. Hodges Welding Co., Rt. 1, Box 146, Conroe, Tex., Phone: 
PL 6-8791, R. N. Hodges, Owner, Welding 


Houston Gamma Ray Co., Box 7526, Houston, Tex., Phone: 


UN 9.2444, Thomas E. Ketchbaw, Pres., X-Ray Inspection 


Houston Road Boring Co., Box 9653, Houston 15, Tex., Phone: 
GL 3-4953, F. O. Warburton, Pres., Road Boring 


Huddleston Engineering Co., Box 998, Bartlesville, Okla., Phone: 
Federal 6-2767, William E. Huddleston, Owner, Engineering, Ca- 
thodic Protection 


Hudson Engineering Corp., 2711 Danville, Houston, Tex., Phone: 
JA 9-4261, John B. Baird, Pres., Engineering, Station Construction 


Joe D. Hughes Inc., Box 2143, Houston, Tex., Phone: Capitol 
3-4926, Stringing, Hauling, Unloading, Storing, Barge Shipments 


Hunsaker Trucking Contractor Inc., Box 97, Carrollton, Tex., 
R. B. Hunsaker, Pres., Stringing, Hauling 


Hunt Process Co. Inc., 2046 E. Dominguez St., Phone: Spruce 
5-1586, Long Beach 10, Calif., Coating, Wrapping 


Industrial Welding & Testing Lab., 224 Hamilton St., Houston, 
Tex., Phone: CA 4-6925, Bryan J. Norwood, Gen. Mgr., X-Ray and 
Gamma Ray Inspection, Field Stress Relieving, Magnaflux and 
Zyglo Inspection, Chemical and Physical Analysis 


Industrial X-Ray Engineers, 115 Belmont Ave. N., Seattle 2, 
Wash., Phone: East 3-0620, C. E. Boucher, Pres., X-Ray Inspection 


Internal Pipeline Maintenance Co., 203 Petroleum Bldg., 
Odessa, Tex., Phone: Federal 7-8685, G. S. Rice, Pres. 


International Pipeline Associates, Box 35664, Dallas 35, Tex., 
Phone: Riverside 7-2118, Charles J. Shelton, Jr., Partner, Economic 
and Feasibility Studies, Engineering, Design, Inspection, Construc- 
tion Supervision, Terminal Facilities 


Irish Engineering Service Inc., 2504 Flournoy-Lucas Rd., Shreve- 
port, La., Phone: ME 5-2188, L. B. Irish, Pres., Coating, Wrapping, 
2 spreads, 2 - 30 in. 


Irish Engineering Service of Ark. Inc., Box 44, Little Rock, 
Ark., Phone: Mohawk 4-1509, L. B. Irish, Pres., Coating, Wrapping 


a 


J & J Welding Service, Box 7, Waskom, Tex., Phone: Murdock 
7-3483, Welding 
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colin 
The M. W. Kellogg Co., 711 Third Ave., New York, N. Y., Phone: 
Oxford 7-5200, Warren L. Smith, Pres., Engineering, Station Con 
struction 
Keneipp Contracting Co., Box 146, Mt. Carmel, Ill., Phone: 1540, 
1541; Box 6423, Odessa, Tex., Phone: EM 6-3644, Richard L. 
Keneipp, Jr., Pres., Internal, External Plastic Coatings, Corrosion 
Protection Service, Mill, 11 field units, 2-30 in. 
Knapp Construction Co., Box 177, Oxford, Kan., Phone: 109, 
Charles W. Knapp, Owner, Take-up, 1 spread, 2 - 12 in. 


etitiries 
Archie Lacy, 2401 Bleker, Houston, Tex., Phone: CA 7-7922, 
Archie Lacy, Pres., Stringing 
Latex Construction Co. of Ga., Box 11668, Atlanta 5, Ga., W. E. 
Honey, Pres., J. M. Phipps, Vice Pres., Stations and Terminals 
Law Engineering Testing Co., Box 1558, Atlanta 1, Ga., Phone: 
TR 5-6601, G. B. Dalrymple, Sec., X-Ray Inspection 
Arthur D. Little Inc., 30 Memorial Dr.. Cambridge 42, Mass., 
Phone: University 4.5770, James M. Gavin, Pres., Engineering 
O. Q. Lomax, 751 San Jacinto Bldg., Houston 2, Tex., Phone: 
Fairfax 3-3188, Consultant 
Luke Construction Co., Inc., Hwy. 90 E, Houma, La., Phone: 
UP 2-3549, Luke E. Grezafh, Pres., Road Boring, Right-of-Way 
Clearing, Grading 


= on 
Manck Construction Co., Box 189, Henderson, Tex., Phone: 2869, 
2346, L. T. Manck, Owner, Road Boring 
Mayes Bros. Inc., Box 2062, Houston 1, Tex., Phone: OR 2-7566, 
H. Boyd Mayes, Pres., A. B. “Curley” Aycock, Supt., Coating, 
Wrapping, Reconditioning, 1 spread, 4-60 in. 
Clem A. Mayes Co., 1111 N. Ist Ave., Lake Charles, La., Phone: 
Hemlock 3-5252, 3-5253, Coating, Wrapping, Reconditioning 
McAlinden Construction Co., 86 E. Prospect St., Hopewell, N.J., 
J. A. McAlinden, Pres., Marine Construction, Blasting 
J. Ray McDermott & Co. Inc., Drawer 38, Harvey, La., L. E 
Stewart, Div. Mgr., W. E. Arnold, Marine P/L Div. Supt., 2nd FI., 
Saratoga Bldg., New Orleans 12, La., W. J. Benton, Internat]. P/I 
Constr., Dredging, Marine Construction 
McKenzie Construction Co. Inc., Box 301, Lock Haven, Pa., 
Phone: Woolrich, Pa., Porter 9-6474, Fred McKenzie, Pres., River 
Crossings, 4 spreads, 8-24 in. 
Mercury Oilfield Transportation Inc., Box 1083, Oklahoma City 
1, Okla., Gen. Off. & Yard, Moore, Okla., Phone: NE 6-4471, E. P. 
Keffer, Pres., O. O. (Buck) Leddon, Vice Pres., Stringing, Hauling 
Merritt-Chapman & Scott Corp., 260 Madison Ave., New York 
17, N. Y., Phone: Oregon 9-3500, Robert E. Harvey, Pres... Wm 
Denny, Exec. V.P., Constr. Dept, Engineering 
Midsouth Coating Corp., Box 16118, Louisville 16, Ky.. Phone: 
Spring 4-4352, A. L. Allbritton, Supt., Coating, Wrapping, Recon- 
ditioning, Storage 
Midwestern Contractors Inc., 130 W. Liberty Dr., Wheaton, IIL., 
Phone: Montrose 8-3420, A. T. Everham, Pres., Terminals, Pump- 
ing and Metering Stations 
Eldon Miller Inc., Box 232, Iowa City, Ia., Phone: 8-1123, Eldon 
Miller, Pres., Hauling 
Missouri Dredging Co., 2100 N. Wharf, St. Louis 6, Mo., Phone: 
Main 1-4234, E. S. Albrecht, Pres., River Crossings 
Missouri Valley Dredging Co., Box 1592, Burlington Sta., Omaha 
8, Neb., Phone: AT 0372, Joe G. McMaken, Pres., Marine Dredging 
and Construction, River Crossings 
Modern X-Ray Company, Box 152, Nevada, Mo., Phone: Milo 11 
or Kansas City DR 1-5323, Leonard O. Curry, Pres., X-Ray Inspec. 


Monongahela & Ohio Dredging Co., Ohio River at Ohio St., 
McKees Rocks, Pa., Phone: FE 1-5657, R. E. Frankenberry, Pres., 
Dredging, Marine Construction, River Crossings, 4 spreads, 
unlimited 

Lewie Montgomery Trucking Co., Box 432, Odessa, Tex., Phone: 
FE 7-8647, Lewie Montgomery, Pres., Iwana O. Montgomery, Vice 
Pres., Stringing, Hauling 

Muske Machinery Cartage Inc., Box 246, Franklin Grove, IIl., 
Phone: 128, G. A. Muske, Pres., Heavy Machinery Hauling 
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— 
M. F. Nemlowill Welding Service, Box 82, Olmitz, Kan., Phone 
Juniper 6-2192, Welding 


H. R. Northam & Co., 1107 Rosine, Houston 19, Tex., Phone 
JA 8-1751, H. R. Northam, Pres., Welding 


— 


O. L. Olsen Co., Inc., 416 Pierce St., Houston, Tex., Phone 
FA 3-9146, Station Construction, Engineering 


— 


Marshall E. Parker & Associates, 2023 Jean, Houston 23, Tex., 
Phone: WA 1-0219, Marshall E. Parker, Corrosion Engineering 
Cathodic Protection 

Parkhill Truck Co., Box 3807, Tulsa, Okla., Phone: RI 7-135] 
Kenneth A. Owen, Pres., Stringing, Hauling 

The Ralph M. Parsons Co., 617 W. 7th St., Los Angeles 17, Calif 
Phone: MA 9-2484, Ralph M. Parsons, Pres., Gen. Mgr., Engineer 
ing, Construction 

Pentzien Inc., 1504 Dodge St., Omaha, Neb., Phone: AT 9696 
Louis I. Pentzien, Pres., Roger L. Pentzien, Vice Pres., Dredging 
Marine Construction, River Crossings, Engineering 


Pierce Construction Co., 4625 E. 3lst Pl., Tulsa, Okla., Phone 
RI 2-7941, Jay Pierce, Owner, Station Construction 


Pipeline & Station Construction Co. Inc.. Box 189, Oswego 
Kan., R. S. Perkins, Pres., W. C. James, Vice Pres., Welding, Sta 


tion Construction 


Pipe Line Engineering Co., 6612 Harry Hines Blvd., Dallas, Tex 
Phone: Fleetwood 1-3711, F. E. Warterfield, Jr.. Owner, Engineering 


Pipe Line Service Corporation, 3240 N. Mannheim Rd., Frankli 
Park, Ill., Phone: GL 1-0600, F. C. Yeazel, Pres., Coating, Wrapping 


Pipe Line Technologists Inc., 3431 Alabama, Houston, Tex 
Phone: JA 6-3221, Herbert E. Fisher, Pres., Engineering 


Pipe Linings Inc., Box 457, Wilmington, Calif., Phone: Termina 
5-8201, Spruce 5-3273, Box 1202, Fort Worth, Tex., Phone: Edison 
5-5891, Robert C. Sargent, Exec. Vice Pres., Internal, External Pro 
tection, In-Place Pipeline Rehabilitation 

Pipeweld X-Ray Corp., Eckel Rd., Perrysburg, Ohio, Phone 

TR 4-4353, Charles Earle, Jr.. Mgr., X-Ray and Gamma Ray Inspect 


Poling & Bacon Construction Co. Inc., 10400 South Avenu 
Extended, Youngstown 14, Ohio, Phone: Kimball 9-2578, Steve 
Bacon, Pres., Station Construction 


Portable X-Ray Inc., 11565 W. 13th Ave., Lakewood 15, Colo 
Phone: Belmont 7-1347, Chappell Cranmer, Co-Owner, Mrs. Reva 
M. Smith, Co-Owner, X-Ray Inspection 


Thomas W. Powell Construction Co., Box 68, Lacombe, 
Phone: TU 2-5136, Thomas W. Powell, Owner, Ditching 

H. C. Price Co., Pipe Coating Div., Price Tower, Bartlesville 
Okla.. Phone: FE 6-8000, Harold Cc. Price, Ch., Harold i Price 
Ir.. Pres., Somastic and Hevicote Application, Internal Coating 


Enamel and Asphalt Wrap 


I. F. Pritchard & Co., 4625 Roanoke Pkwy., Kansas City, Mo 
Phone: Jefferson 1-9500, J. F. Pritchard, Pres., Station Construction 


Proctor Construction Co.. Box 7348, Brookside Sta.. Tulsa 9 
Okla., Phone: Riverside 3-1354, R. C. Proctor, Pres., Station and 
Terminal Construction, Engineering 


Purvin & Gertz Inc., 2110 Fidelity I nion Tower, Dallas. Tex 
Phone: Riverside 1-6776, Melvin H. Gertz, Pres., Consultants 
Pyburn & Odom, 1213 Nicholson Dr., Baton Rouge, La., Phone 
DI 3-7405, DeWitt L. Pyburn, Partner, Leo M. Odom, Partner 
Engineering, River Crossings 


R. A. Ransom Co. Inc., 1025 Connecticut Ave., Washington 6, 
D. C., Phone: ST 3-7995, R. A. Ransom, Pres., Engineering 


Refinery Construction Co. of Houston, Box 6734, Houston 5 
Tex., Phone: HU 6-5156, George H. Zarafonetis, Vice Pres., Gen 
Mgr., Station Construction 


George H. Reneau, 920 Patterson Bldg., Denver 2, Colo., Phone 


Main 3-4653, Skyline 6-5674, Engineering 

Richardson X-Ray Service, 617 S. Raymond Ave., Alhambra, 
Calif., Phone: Cumberland 3-2717, R. A. Richardson, Jr., Pres., 
X-Ray Services 
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Rochester & Goodell Engineers Inc., Box 371, Salem, Ill., Phone: 
350, 351, Frank M. Rochester, Pres., Engineering 


Gleason Romans Pipeline Patrol Co., Box 8447, Tulsa, Okla., 
Phone: Temple 8-1340, Gleason Romans, Pres., Aerial Patrol, Mile- 


age and Right of-Way Markers 


Rosson-Richards Co., 14000 S. Main, Houston, Tex., Phone: 
PA 3-0100, Mastic Coating, Wrapping, Internal Lining 


Robert L. Rowan & Associates, 6006 Ardmore, Houston 21, Tex., 


Phone: RI 7-8000, Engineering 


— 


A. R. Salley & Co., Box 6802, Houston, Tex., Phone: MO 7-2451, 


Station Construction 
San Juan Basin Construction Co. Inc., Box 2116, Farmington, 
N. M., Phone: DA 5-6632, J. W. Powell, Pres., Gen. Mgr., Pump 


Stations 


Sarnia Inspection Co., 918 Hector St., Pasadena, Tex., T. Arnesen, 
Owner, X-Ray Inspection 


E. H. Schmidt & Associates Inc., 424 Nat]. Bk. of Tulsa Bldg., 
Tulsa, Okla., Phone: LU 7-5548, Right-of-Way Acquisition, Surveys, 
Maps, Construction Inspection 


Schmoldt Engineering Services Co., 3305 Woodland Rd., Bar- 
tlesville, Okla., Phone: ED 3-0647, Engineering 

Sea Engineering & Salvage Co., 2009 Fannin St., Houston, Tex.. 
Phone: CA 7-3361, Offshore Profiling, Soil Analysis 

Secrest Pipe Coating Co., 725 Enterprise Bidg., Tulsa, Okla., 
Phone: Fillmore 5-5000, W. F. Secrest, Partner, V. V. Bauer, 
Partner 


Doyle Short Dredging Co., 2310 Perez, Pasadena, Tex., Phone 
GR 2-0935, 3-0217, Doyle Short, Owner, Dredging, Marine Con 
struction 


A. V. Smith Engineering Co., Essex Bldg. Narberth, Pa., Phone: 
MO 4-3900, Hugh L. Hamilton, Pres., J. J. Meany, Vice Pres., J. 
Wagner, Vice Pres., Design, Construction Supervision 


Southern Mapping & Engineering Co., Box 1185, Greensboro, 
N. C., Phone: Broadway 3-4441, R. D. Stout, Gen. Mer., Engineering, 
Right-of-Way Surveying, Acquisition, Mapping, Clearing, Grading 


Southern Pipe Coating Co., 795 Peachtree St. N.E., Atlanta 8, 
Ga., Phone: TR 5-0151, J. C. “Cris” Matthews, Sales Mer., Coating, 
Wrapping 

Standard Pipeprotection Inc., 3000 S. Brentwood Blvd., St. Louis 
17, Mo., Phone: WO 2-8500, H. W. Baird, Pres., Coating, Wrapping 


Station Construction Co., Box 13174, Houston 19, Tex., Phone: 
JA 6-2824, J. B. Latham, Pres., Pump and Compressor Stations, 
lank Farm Systems, Oil Products Terminals 


D. E. Stearns Co., Box 1234, Shreveport, La., Phone: 868-0584, 
D. E. Stearns, Owner, M. W. Belson, Gen. Maer., Holiday Detection 


Stone & Webster Engineering Corp., 90 Broad St., New York. 
N.Y., Engineering 


Superior Trucking Co., 520 Bedford Ave., N.E., Atlanta, Ga., 
Phone: Trinity 5-8363, R. QO. Black, Pres., Stringing, Hauling 


_ 


Tears Engineering Inc., 4617 Cole Ave., Dallas 5, Tex., Phone: 
Lakeside 6-7474, TWX DL 1157, Roy L. Klein, Vice Pres., Charles 


F. Barnard, Mgr., P/L Div., Pumping and Compressor Stations 


Tellepsen Petro-Chem Constructors (Div. of Tellepsen Con- 
struction Co.), Box 2536, Houston 1, Tex., Phone: Walnut 3-9331, 
Emory E. Gose, Jr., Vice Pres., Ditching, Excavating, Dredging, 
Engineering, Fabrication, Marine and Station Construction 


Tennis Road Boring Co., Box 6301, Odessa. Tex.. Phone 
EM 6-4361, W. H. (Bill) Tennis. Pres., Road Boring 


Texas Brand Pipe Lines, 3520 Montrose Blvd., Houston 6, Tex.. 
Phone: Jackson 8-5239, J. R. Wait, Jr.. Owner, Engineering, Con 
struction Supervision, Testing 


Texas Pipe Coating Co. Inc., Box 3771, Odessa, Tex., Phone 
EM 2-2325, E. R. Allbritton, Pres., Coating, Wrapping 

Texas Tunneling Co., Box 14214, Houston, Tex.,Phone: JA 6-2755. 
Gilbert Turner, Pres., Road Boring, Tunneling, 10 crews, 42 in 


and above 


Thomas Motor Freight Ine., 5220 Harry Hines Blvd.. Dallas. Tex.. 


Phone: LA 6-3861, William B. Thomas, Pres., Stringing, Hauling. 


Moving Pipeline Spreads 


Ralph D. Thomas & Associates Inc., 1200 Metropolitan Bldg., 


Minneapolis 1, Minn., Phone: Federal 9-4593, Engineering 
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Tinker & Rasor, Box 281, San Gabriel, Calif., Phone: Atlantic 
7-7942, Leo Tinker, Pre B.. Holiday Inspec tion 

Edgar Tobin Aerial Surveys, Box 2101, San Antonio 6, Tex., 
Phone: CA 3-6203, R. L. B. Tobin, Gen. Mer., Aerial Surveys 
Tower Construction Co., 2727 Hawkeye Dr., Sioux City, Ia., 


Microwave Engineering 


Travel-Ray Corp., Box 35037, 
Weld Inspection 

Tuloma Builders Inc., Box 7036, Tulsa 9, Okla., Phone: NA 7-0310, 
Clyde Wyant, Pres., Engineering, Fabrication, Station Construct. 


Houston 35, Tex., Longitudina 


Tulsa Pipe Coating Inc., Box 3085, Whittier Sta., Tulsa, Okla., 
Phone: FI 5-4393, Ivan L. Brunkow, Co-Owner, Gaine Laster, 
Co-Owner, Coating, Wrapping 

Joe R. Turner Co., Box 14227, Houston, Tex., Phone: MI 9-2737, 
Joe R. Turner, Pres., Station Construction 


—_— 


Universal Engineers & Constructors Inc., Box 5216, Tulsa, 
Okla., J. S. Burden, Pres., Stations 


a 
Leroy L. Wade and Son, Inc., 1615 Izard St., Omaha, Neb., 
Phone: 346-0600, Leroy L. Wade, Pres., Stringing, Hauling 
Wales Trucking Co., Box 6186, Dallas, Tex., Phone: Whitehall 
2-3167, W. I. Fleetwood, Vice Pres., Stringing 
Frank S. Warner, Box 808, Alice, Tex., Phone: Mohawk 4-6332, 
Engineering 
Weld Inspection Inc., 4601 Stanford, Houston, Tex., Phone: 
JA 2-5171, X-Ray Inspection 
John W. West Engineering Co., 412 N. Sal Paso, Hobbs, N. M., 
Phone: Express 3-6770, 3-3942, Route Surveying, Mapping 
Western Industries Inc. of Okla., 512 Mayo Bldg., Tulsa 3, Okla. 
Phone: Luther 2-4183, Paul C. Wallack, Pres., Engineering, Pipe 
lice and Station Construction 
Western Pipe Line Inc., Box 1076, Austin 66, Tex., Phone: 
GR 8-1611, E. G. Morrison, Pres., Compressor and Pump Stations 
Harry F. White, Box 12, Diamond, W. Va., Phone: WI 9-4041, 
Harry F. White, Pres., River Crossings, Dredging, Towing, Pile 
Driving 
H. E. Wiese Inc., 2155 Sorrel Ave., Baton Rouge, La., Phone: 
Dickens 2-3117, Herbert E. Wiese, Pres., Station Construction 
1. O. (Red) Willett Pipe Line Stringing Corp., Box 2836, 
Louisville Sta., Monroe, La., Phone FA 2-8201, L. Walker Boggs, 
Pres., Stringing 
Williams-MecWilliams Industries Inc., Box 584, New Orleans 7, 
La., Phone: HU 6-5371, L. R. Thornton, Pres., O. M. Gautreaux, 
Exec. Vice Pres., River Crossings, Dredging 
Williams Pressure Service Co., 2000 Henry C. Beck Bldg., 
Shreveport, La., Hydrostatic Testing, 12 spreads, all sizes 
J. J. Willis Trucking Co., Box 2112, Odessa, Tex., Phone: 
FE 2-6408, 7-1883, Jerome Willis, Jr., Pres., Stringing, Hauling 
Cc. E. Wilson Construction Co. Inc., 3718 W. 95th St., Kansas 
City 15, Mo., Phone: MI 9-8811, C. E. Wilson, Pres., Station and 


Terminal Construction 

eal es 
X-Ray Engineering International, 420 Market St., San Fran 
cisco 11, Calif., Phone: YU 2-5678, GL 4-0548, W. W. Offner, Pres.., 
Welding Inspection 

oe a 


H. Yellin Consulting Engineer, 1517 Levee St., Dallas 7, Tex., 


Phone: RI 7-2118 





CANADA PRIME 


—_— 
Arnett & Burgess Oilfield Construction Ltd., 80 Woodlark Dr.. 
Calgary, Alberta, Canada, Phone: CH 9-5707, L. A. Arnett, 2 
spreads, to 8 in. 
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Banister Construction Co. Ltd., 625 Northern Hardware Bldg., 
Edmonton, Alberta, Canada, Phone: GA 4-8147, R. K. Banister, 


Pres. 


— 
Canadian Bechtel Ltd., 25 King St. W., Toronto 1, Ontario, 
Canada, Phone: Empire 2-3261, S. M. Blair, Pres. 


Canadian Comstock Co. Ltd., 206 Laird Dr. N., Toronto 17, 
Ontario, Canada, Phone: HU 1-3461, C. Rathgeb, Jr., Vice Pres. 


— 
Dickson-Larkey, Lid., 14 Crouse Rd., Scarboro, Ontario, Canada, 
Phone: Plymouth 7-5188 


Dutton-Williams Bros Ltd., North Canadian Oil Bldg., Calgary, 
Alberta, Canada, Phone: Amherst 6-8601, W. L. Daniels, Asst. 
to Pres. 


Engelking & James Ltd., 16th Ave. and 4th St. N.E., Calgary, 
Alberta, Canada, Phone: CR 7-7344, 7-5500 


Flint Rig Co., 5th Fl., Natural Gas Bldg., Calgary, Alberta, 
Canada, Phone: AM 3-6910 


Henuset Brothers, Ltd., Box 657, Virden, Manitoba, Canada, 
Phone: 612, Henry Henuset, Pres. 


—_—J— 


L. H. James Construction Ltd., 408A 16th Ave. N.E., Calgary. 
Alberta, Canada 


B. Keillor Co. Ltd., Rt. 2, Ancaster, Ontario, Canada, Phone: 
MI 8-4934, Ben Keillor, Pres. 


= 
Majestic Contractors Ltd., 49 Jackes Ave., Toronto, Ontario, 
Canada, Phone: WA 5-3443, W. A. Rose, Pres., 3 spreads, to 36 in. 
Mannix Co. Ltd., 737 8th Ave. S.W., Calgary, Alberta, Canada, 
Phone: Amherst 6-7361, W. F. Sharon, Exec. Vice Pres. 


Marine Pipeline & Dredging Ltd., 2256 W. 12th Ave., Van- 
couver 9, B.C., Canada, Phone: RE 6-9231, D. J. Baldwin, Pres., 
Gen. Mgr., 2 spreads to 34 in., 1 spread to 20 in. 


McDace Ltd., 69 Holborn St., London, Ontario, Canada, Phone: 
GE 9-0145, William L. McDace, Pres., Harold Ellis, Gen. Supt., 
2 spreads, to 16 in. 


Mid-Canada Contractors Ltd., 191 Eglinton Ave. E., Toronto 12, 
Ontario, Canada, Phone: Hudson 1-7221, A. T. Everham, Pres., 
W. D. Porter, Vice Pres., Gen. Mer., 1 spread, to 16 in. 


— P 


Piggott Construction Ltd., 608 Renfrew, Rideau Towers, Cal- 
gary, Alberta, Canada, J. A. Piggott, Pres. 


Preston Clarke Ltd., 4603 106B Ave., Edmonton, Alberta, Canada 
Phone: HO 6-5402, S. Preston, Pres. 


Robb Construction Co. Ltd., 1235 Albert St., Regina, Saskatche 
wan, Canada, Phone: JO 9-9505, George R. Robb, Pres. 


—_— § — 


F. E. Shaw Ltd., 2 Keelesdale Rd., Toronto 15, Ontario, Canada, 
Phone: RO 6-6138, R. E. Hively, Gen. Mgr., 3 spreads, 8-22 in. 


— T— 


Telford Construction Ltd., 12405 110th Ave., Edmonton, Alberta, 
Canada, Phone: HU 8-5429, 8-7687 
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an Vos 


Harvey B. White Ltd., Box 158, Windsor, Ontario, Canada, Han 
vey White, Pres., 1 spread, to 20 in. 


Wonderly Construction Ltd., 4820 MacLeod Trail, Calgary, 
Alberta, Canada, Phone: CH 3-7089 





CANADA SPECIALIZED 


— 
Cc. B. Archibald Piping Ltd., 6787 E. Hastings St., Burnaby 


(Vancouver), B. C., Canada, Phone: Cypress 9-3441, Design, Con 
struction of Pipelines on Bridges 


a 
Campbell, McLeod & Campbell Ltd., 11220 15lst St, Edmon 
ton, Alberta, Canada, Phone: HU 9-1084, R. M. McLeod, Secy 
Treas., Road Boring, Stringing 
Canadian-Parkhill Pipe Stringing Ltd., 164 Eglinton Ave. E., 
Toronto, Ontario, Canada, Phone: HU 5-9479, Roy F. Parkhill, 
Pres., J. F. Parkhill, Vice Pres., Stringing, Hauling, 7 spreads 
large diam. 


a» § = 
Farmer Construction Ltd.. Box 4253, S. Edmonton, Alberta 


Canada, Phone: Homestead 6-4345, C. A. Farmer, Pres., Gen. Mer 
Road Boring, Stringing, Hauling 


Mid-Canada Contractors Ltd., 191 Eglinton Ave. E., Toronto 12, 
Ontario. Canada, Phone: Hudson 1-7221, A. T. Everham, Pres.. 
W. D. Porter, Vice Pres., Gen. Mgr., Marine Terminals, Station 
Construction 

Midwest Surveys Lid., 1334 llth Ave., S.W., Calgary, Alberta 
Canada, Phone: Cherry 4-7471, J. J. Simpson, Gen. Megr., Dir 
Engineering, Surveying 


Northern Oilfield Ditchers Ltd., 9916 109th St.. Edmonton, 
Alberta, Canada, Phone: GA 4-1683, Fred Jensen, Pres. 


—— 
Sarnia Inspection Co., 246 Tecumseh St., Sarnia, Ontario, Canada, 
Phone: Edgewater 7-3121, T. Arnesen, Owner, X-Ray Inspection 
Sarnia Inspection (Eastern) Ltd., 3001 Broadway, Montreal 
East, Quebec, Canada, Phone: Mission 2-2021, X-Ray and Gamma 
Ray Inspection 


Strong Lamb & Nelson Ltd.. 304 4th Ave., S.E., Calgary, Alberta, 
Canada, Phone: Amherst 3-6730, Surveying, Engineering 





INTERNATIONAL 


— 
Constructors John Brown Ltd., CJB House, Eastbourne Terrace 
Paddington, London, W.2., England, Phone: Ambassador 8080 
_ oe 


Fabricas Protexa S.A., Apartado No. 1141, Monterrey, N.L., Mex., 
Phone 6-2800, Humberto Lobo, Pres., Coating, Wrapping, 1 spread, 
to 22 in 
— W 
William Press & Son Led., 22 Queen Anne's Gate, Westminster, 
London, S.W. 1, England, Phone: Whitehall 5731, 8 spreads, 3-48 i: 
= a 


X-Ray Engineering (Australia) Co. PTY Ltd., 15-33 Maddox 
St., Alexandria, N.S.W., Australia, A. Gluckman, Mng. Dir., Con 
struction Supervision, Welding Inspection, Radiography 
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R. L. Boyer, Vice President and Director of 
Engineering, and W.B. Boyum, Manager of Gas Turbine Sales, 


World's first 
jet powered gas turbine 
is now on the job 


The Cooper- Bessemer Corporation report... 





OU are looking at a revolutionary new concept in 

industrial power. This Cooper-Bessemer 10,500 hp 
RT-248 gas turbine with a modified Pratt & Whitney Air- 
craft J-57 jet engine introduces new, drastic economies in 
plant construction, operation and maintenance. Shown 
here on the job at the Clementsville (Kentucky) Com- 
pressor Station of Columbia Gulf Transmission Company, 
this powerful, compact unit has taken on the total gas- 
boosting load of the station, operating ‘round the clock. 
Find out how this outstanding joint development of 
Cooper-Bessemer and Pratt & Whitney Aircraft can fit 
into your plans for compressors, generators and other 
rotating machinery. Call our nearest office. 


BRANCH OFFICES: Grove City *« New York 
Gloucester + Pittsburgh + Detroit «+ Chicago « Minnea 
Kansas City + Tulsa New Orleans Shreveport 
Greggton + Dallas Odessa 7ampa + Casp 
San Francisco + Los / @® SUBSIDIARIES: ¢ 
of Canada, Ltd Edmonton + Calgary + Tor 
Stratford @ C-B Southern, Inc Houston @ 
International Corporation New York + Caracas + 
Bessemer, S.A Chur, Switzerland + The H 
Mexico City @ The Rotor | Company, Clevelan 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS. OrESEL 
COMPRESSORS. RECIPROCATING AND CENTRIFUGAL 
ENGINE, TURBINE O8 MOTOR DRIVEN 











TURNAGAIN ARM 
CROSSING FAILS 


RI Po2 
ay, se oN 


Plowing device that was to have cut the trench at the bottom of the Arm. — Photos by James Balog, Spenard, Alaska 


. « « Contractor Will Try Again 


K. M. McCLAIN 
Anchorage, Alaska 


IT IS DIFFICULT to believe in this 
day of endless engineering achieve- 
ments that such matters as tides, swift 
currents, strong winds, and oozing mud 
could baffle engineers. Apparently 
these were the causes that stymied 
the completion of the 85-mile, 12-in. 
dual pipeline of the Anchorage Natural 
Gas Corporation and Alaska Pipeline 
Company. 

Unfortunately knowledge and ex- 
perience were outweighed by nature’s 
insurmountable forces. Perhaps more 
than ever before in their career 
crewmen encountered astronomical 
difficulties. 

But one has to admit that the 8.5- 
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mile underwater span across the mouth 
of the Turnagain Arm on Cook Inlet 
is a large enough project to harrass 
the ingenuity even of veteran pipeline 
crews 

Not the longest pipeline in the 
world, but one of the most unique, this 
is the connecting link with the trans- 
mission line from the gas wells in the 
Kenai Peninsula—210 miles by high- 
way or 85 miles straight across the 
Inlet — to the distribution system at 
Anchorage. 


First Gas for Alaskans 


Aside from the fact that completing 
the pipeline is a formidable undertak- 
ing, its significance cannot be over- 
estimated. For the first time in history, 
Alaskans will burn natural gas 


Confidence in the development of 
Alaska’s natural resources was reason 
enough for the long-range planning of 
this pipeline. Before oil companies 
brought in their first wells in Septem- 
ber 1959, the company had been well- 
organized. Digging ditches and laying 
pipe began shortly after the natural gas 
strike. 

Late in July 1960, construction 
work for the joint-venture got under- 
way and except for the Arm crossing, 
most of the work progressed on sched- 
ule as anticipated. 

Under the aegis of Delta Engineer- 
ing Company of Houston, Texas, 
agents for the gas corporation, engi- 
neers had been surveying the project, 
testing subsoils, currents, assaying rock 
formation, then finally mapping out the 
shortest and most logical route from 
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the gas field to the city of Anchorage. 

Engineers tramped through the gla- 
cial deposit, consisting mostly of mud, 
gravel, small boulders, and rocks. Ex- 
cept for weekly helicopter service 
bringing their food supplies, the engi- 
neers were in complete isolation. 

Delta divided the work into three 
sections. But before Williams Broth- 
ers of Tulsa, Oklahoma, could begin 
work at the first field section, special 
permits were required to cross through 
11 miles of homestead land and 8 miles 
of state land. Furthermore, the line ex- 
tends from the gas field at Kalifonsky 
Beach on the Kenai Peninsula through 
moose range and national forest. This 
required federal clearance to cross the 
Kenai River near Soldotna, the Moose 
River near Sterling, and Turnagain 
Arm at Potter. 


Land Line Progress 


Even so, the spread under H. H. 
(Red) Davis, superintendent for Wil- 
liams Brothers, completed 30 miles of 
the line, cleared 37 miles of the right- 
of-way, and strung 32 miles of pipe 
before the Arm crossing got started. 
Clearing operations on Davis’ spread 
were extensive but mainly were con- 
fined to building roads and an airstrip 
for small aircraft. But to make certain 
there would be no monotony, nature 
had built a shoal a few miles off the 
Kenai shore and approximately 1,000,- 
000 cu yd of muck had to be dredged 
away. 

The airstrip was vitally important. 
As the work progressed and men pene- 
trated deeper into the wilderness, the 
base camp at Naptowne, a small vil- 
lage, was abandoned. DC-3’s were then 
utilized to transport men and supplies 
to the scattered area. But helicopters, 
the only means of close communica- 
tion, continued to play a major role in 
the field. 

This particular section was ex- 
tremely damp. In keeping a weather 
record, men reported being drenched 
by heavy rain for 25 days out of 38, 
which hampered work considerably. 
And perhaps for this reason only 53 
miles were completed before the winter 
weather curtailed its completion. An 
additional 20 miles remains to be laid 
in the line that will carry the gas from 
the well, near the town of Kenai, to 
the crossing opposite Potter. 


Anchorage Distribution System 

Cheney Construction Company of 
Seattle, Washington, was awarded the 
less spectacular, though equally im- 
portant, phase of the work on the An- 
chorage distribution system. 

In August 1960, ditching, !aying, 
the backfill crews began the second 
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Pipe on Turnagain Arm mud flats moves into an assembly 
line on its way to becoming a submarine pipeline. 


section in downtown Anchorage. With 
deft skill men laid the 1%-in. to 12-in. 
pipe, crossing streets, sidewalks, and 
parkways. 

Superintendent E. V. (Irish) Carter 
estimated his experienced crew laid as 
much as 3500 ft per day of the total 
154,500 ft installed, including ditching 
and backfill. 

With the exception of a small 
amount of pipe imported from Japan, 
most of the 500,000 ft of 12-in. was 
purchased from Stewarts and Lloyds, 
Ltd., Glasgow, Scotland. 

Early in June, the first ship load of 
pipe arrived at the Port of Anchorage 
aboard the Danish vessel, M. S. Tur- 
bey, and the remaining 240,000 ft 
aboard the German ship, Greet Ha- 
walds. Most of the line pipe has 4 -in. 
wall thickness, whereas the underwater 
12-in. pipe is 4% in. Custom payments 
alone totaled $485,957.28. 

Pipe remained in storage just out- 
side the city until concrete coating 
equipment arrived from Texas and 
then it was hauled 17 miles to the site 
of the Turnagain Arm crossing. The 
pipe was coated with a 2-in. thickness 
of concrete reinforced with wire 
matting. 

Pipe for the land portion on Kenai 
left Anchorage for the long-haul 
around the Arm, and the concrete- 
coated pipe was hauled to the sheds 
at Potter for final assembling. 

Other than oozing mud, no drastic 
problems were encountered in pre- 
paring the pipe for its underwater 
burial. The pipe was welded into con- 


tinuous 4000-ft lengths. Each weld was 
checked by X-ray for flaws, then coated 
with asphalt and wrapped by a butyl- 
vinyl tape. In addition, a 2-in. thickness 
of concrete coating was then applied 
to the weld and covered with sheet 
metal, acting as a form while the con 
crete set. 


Troubles Begin 


When the herculean task got under 
way, troubles swelled in gigantic pro 
portion, equal to the tide itself 

This appalling challenge, the 8.5 
mile dual pipeline, by far the most in- 
tricate phase of the entire project, fell 
to Sharman Allen, Gay, and Taylor of 
Houston, Texas. 

Undoubtedly, before it is completed, 
Texans and Alaskans will have shared 
a multitude of engineering problems 
But there is one difference—Alaskans 
have the advantage for they are well 
aware of their state’s capriciousness 

Chester Lake of Henderson, Texas 
pipeline boss for the underwater con 
tractors and his crew of 72 men agree 

pipeline construction was never like 
this. 

As early as August, Lake and his 
men braved strong winds, rip tides 
with a 32-ft differential, and heavy 
shifting glacial silt. Almost as heavy 
as concrete and as clinging as a para 
site, this silt coated the pipe almost as 
fast as it was laid 

Most crewmen undoubtedly would 
prefer the swamps of Louisiana or the 
tidal waves of the Gulf of Mexico 
Instead, they battled terrific winds that 
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Turnagain Arm mud flats at low tide. 


often blew more than 100 miles an 
hour, shrieking out of the Arm and 
down Cook inlet toward the ocean, en- 
dangering lives and expensive heavy 
equipment. 

Even on a calm day, Alaskans think 
twice before attempting to cross the 
hazardous Arm in a boat, respecting 
the comment of one man that “It’s the 
toughest job in the world right now 

-the only one that could be worse, 
would be trying to cross the Bay of 
Fundy.” This is no understatement 
since Alaska’s tide ranks second highest 
in the world. 

B. L. (Buddy) Sherrod of Conroe, 
Texas, whose special plow was to make 
the trench, speaks from years of ex- 
perience. He has taken the worst that 
the Gulf of Mexico and the Strait of 
Gibraltar have had to offer. In his 
opinion the Turnagain Arm crossing 
tops the list of tough pipeline crossings. 
To date, there’s been no disagreement. 

In all probability, Sherrod experi- 
enced a few harrowing moments. He 
was forced to take a cool plunge into 
the inlet water when a spud and an- 
chor became entangled. Fortunately, 
water temperature hadn't as yet dipped 
down to freezing, though it required 
skill and speedy action to move the 
barge during the few minutes the “full 
tide” lasted. 

Turnagain Arm is noted for bore 
tides—when the tide moves so fast it 
builds up into a solid wall of water. 
For workmen on the mud flats, while 
the tide is out, there is always the risk 
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of being trapped by rushing incoming 
tides. 

To keep the work going during the 
less than an hour’s “full tide” the men 
utilized two 38-ton military surplus 
ammunition carriers capable of drag- 
ging a 15-ton anchor from one barge to 
another. 


The Pipe That Disappeared 

Perhaps the most mysterious inci- 
dent of the project was the “disappear- 
ance” of a 1400-ft section. It had been 
laid in the flats at Potter to check the 
strength and to test the effect of the 
Arm’s wave, current, and tidal action 
on encased pipe. 

Strangely, the section vanished. 
Then electronic metal detectors located 
the missing pipe in the exact spot, but 
now buried in 3 ft of mud. According 
to an engineer, vibration caused by 
wave action worked the pipe down- 
ward. 


The Proposed Method 

The proposed method of laying the 
submarine pipeline was never carried 
out. As originally intended, the pipe 
was to have been welded into 1000-ft 
sections with sealer plugs at each end, 
then later dragged across the arm and 
welded into 9000-ft sections. 

Sherrod proceeded using his own in- 
vention—a plow to cut the trench on 
the bottom of the Arm—a depth of 


30 ft at low tide. Despite its success on 
some outstanding pipeline crossings, 
here, he noted in the experimental 
plowing, that a 2000-ft cut caused 
more wear on his device than 20 miles 
of ditch in South Louisiana. 

Had the plan been successful, the 
plow was to cut a trench 7 ft deep, 
tapering from 32 in. wide at the bottom 
to 53 in. at the top. Then, as the pipe 
passed over the top of the plow, it was 
to sink into the ditch. 

Sherrod says in order to keep ahead 
of natural backfill caused by water and 
gravity action, he had to cut the ditch 
at the rate of 30 ft a minute but was 
barely abie to reach that rate of 
progress and had no safety margin. 
This he attributed mostly to the highly 
abrasive heavy glacial silt of the Arm. 

Then came the real clincher in the 
Arm crossing — swift currents. There 
was no reason for skeptism, especially 
with powerful oilfield winches to tow 
the pipe and ditching plow. But, as it 
was pointed out, in Louisiana, for in- 
stance, marshes can be handled easily 
with marsh buggies. But how does one 
handle silt, glacial tides, terrific winds, 
and swift currents? 


Another Try Next Year 


The contractors used 13 welding 
machines, two backhoes, one drag line, 
two jeeps, and a launching unit — 
usually adequate for this type of con- 
struction. But Lake decided that larger 
tugs and heavier equipment are re- 
quired to complete the crossing of the 
main channels—at most 8000 ft wide. 
Equipment brought from Seattle was 
turned back in favor of special marine 
equipment that must be brought here 
from the Gulf Coast of Mexico. 

During the interim, engineers will 
continue to study tides and watch ice 
action closely this winter. Then next 
spring will see them back on the job, 
determined to make up for lost time. 

As high wellhead pressures are more 
than enough to move the gas to An- 
chorage’s distribution system, no com- 
pressor stations will be necessary. But 
a system of pressure reducing valves 
will be installed to bring the pressure 
down to that required for the distribu- 
tion system. 

The $12,800,000 12%-in. pipeline 
will have a daily capacity of 71,000,000 
cu ft of gas. 

The disappointment shared by pros- 
pective gas users when the November 
date failed to bring natural gas is under- 
standable. For them, the pipeline will 
mean tremendous savings—more than 
25% in heating costs alone. And most 
important, it will encourage new in- 
dustries. eee 
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YOUR PERSONAL STUDY SERIES 


@/0O 


Instrumentation, Contrels, and Automation 


Port 4: Telemetering 


MAX T. NIGH 


Sequencing of Analog Telemetering 


When a large number of signals are to be telemetered 
from one location, it is possible to sequence these over one 
tone channel. This assumes we can afford to wait between 
readings, can tolerate a fixed sequence of readings, and wish 
to invest in distributors for sequencing instead of multiple 
parallel tone channels for communications. 

A fixed order for connecting each individual telemetering 
transmitter to the tone transmitter is chosen, and the receiv- 
ing system logic is made the same. The sequential pattern is 
obtained by two identical “distributors,” one at the trans- 
mitting point and one at the receiving point. We have chosen 
to call them distributors because they function in the same 
manner as a distributor in an automobile engine. 


Distributor for Sequencing 

The distributor in an internal-combustion engine connects 
high voltage to the spark plugs in a sequential fashion. So 
long as the “timing gear” keeps in step with the inlet and 
outlet valves and the piston position, the firing of each spark 
plug occurs when the exhaust valves are closed and the 
piston is at the top of its travel. 

In the sequencing of telemetered signals we have a 


“timing” problem. The receiving distributor must function 
in step or synchronously with the transmitting distributor 
so that the correct receiver is looking at its chosen trans- 
mitted signal. 


Graphic Meons of Showing Sequential Signals 

The same graphic means of showing pulse patterns that 
we used earlier is a convenient way to visualize a sequence 
of pulse signals. We may visualize the pattern shown in 
Fig. 14 with the horizontal dimension time and the two 
different levels being the on and off condition of the tone 
transmitter or receiver. 

As we move from left to right in time, the distributor 
connects a primary standard for zero and next a primary 
standard for full scale reading, to the tone transmitter. In 
sequential order come TM-1, TM-2, and TM-3, each repre- 
senting some discrete or individual measurement. Here 
again, as in all time duration analog telemetering, the length 
of time the signal is at the upper level condition is propor- 
tional to the measurement. If 80 milliseconds represents 
zero and 400 milliseconds represents full scale, a pulse dura- 
tion signal of 144 milliseconds represents 20% of full scale 


Fig. 14 
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(TM-1), 240 milliseconds represents 50% of full scale 
(TM-2), and 336 milliseconds representes 80% of full scale 
(TM-3). We have shortened the time considerably from the 
15-second time duration telemetering system, as example 
in Fig. 11, but the principle is the same. Slow speed dis- 
tributors are often used with the system described in Fig. 10. 


Electronic Speed Analog Telemetering 

The electronic pulse width (time duration) system shown 
in Fig. 14 has been extremely popular in military and 
missle telemetering systems in the past, and the above sys- 
tem has been used for some industrial purposes. 

Fig. 14 on the left or transmitting side shows electronic 
signals, either 0-0.5-v a-c or 0.5-5.0-ma d-c signals, repre- 
senting 0 to full scale for the desired measurements. In addi- 
tion to the distributor, we have a converter that converts the 
proportional electronic signals to proportional durations of 
time. The proportional duration of time of each measure- 
ment is used by the distributor, in proper sequence, to ener- 
gize or pulse the tone transmitter. 

At the receiving end on the right of Fig. 14 the tone re- 
ceiver senses the status of the line circuit, provides the dis- 
tributor with a time duration signal in terms of a contact 
being closed for a proportional time period. The distributor 
sequentially connects the pulse duration signal to the con- 
verter, which converts each time duration signal into a d-c 
current proportional to measurement. Each d-c current 


could be indicated on separate meters. We now add identifi- 
cation to each meter and place decimal numbers around the 
dial face, and these telemeter receivers permit us to estimate 
the value of measurements at a remote point. 


Accuracy and Security Considerations 

We have added two black boxes, a distributor and a con- 
verter. These are in addition to the tone transmitters and 
receivers and the telemetering transmitters and receivers. 
Our three basic problems have not changed, however. 

First, we still are unable to differentiate between our sig- 
nal and noise due to the proportional requirements. 

Second, every step or conversion we go through with the 
proportional signal is subject to loss in accuracy by virtue 
of the sum of the accuracy limitations of each conversion 
unit. 

Third, we must remember the signal we receive is a ma- 
nipulated representation of our remote measurement and 
is not the measurement itself. 

We defined security as the validation of information re- 
ceived at the receiving end as being the same as was trans- 
mitted from the transmitting end. By adding distributors and 
converters to the system, we have increased the probability 
of errors and are still unable to provide any security tech- 
niques to guarantee correct reception. We again fall back on 
repetitive transmissions to provide us with assurance that 
the readings are valid. 


Ideal vs Actual Pulse Code Pattern 
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A source of difficulty in any pulse duration time measure- 
ment is the limitation of the line circuit and its associated 
repeating and receiving equipment to maintain the sharp 
pattern generated. Fig. 15 shows an ideal code pattern that 
conceivably could be generated and contrasts this with the 
actual code pattern that is on the line circuit or received by 
the tone transmitter. In the lower portion of Fig. 15, the 
length of the transmitted pulse can be compared with the 
length of the received pulse. This condition is true whether 
the receiver is electromechanical (relay) or solid-state 
(transistors). The difficulty is minimized in industrial tele- 
metering systems by making the signal pulse durations on 
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the order of seconds, and the delay in the circuit and receiv- 
ing equipment on the order of milliseconds (thousandths 
of a second). Unless the receiving equipment is faulty, the 
error contribution is small from this source. Speed up the 
transmission and allow the signal pulse duration to be milli- 
seconds and it becomes an appreciable contributor to errors. 

Errors from this source are eliminated when digital sys- 
tems are used. In these systems we may transmit at reason- 
ably fast speeds and still not obtain errors due to time dis- 
placement and response of line circuit or receivers by virtue 
of the fact we wish to sense only the presence or absence of 
pulse and the fact that they are present within a very rough 
or low resolution time scale. 
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Variable Frequency Telemetering 


watt 
TRAMSOUCER 


Fig. 16 


Another form of analog telemetering is called variable 
frequency telemetering. In principle it preserves the concept 
that the converted signal is proportional to the measurement. 
In this case it is an alternating current frequency that is 
proportional to the measurement. Of those telemetering sys- 
tems commonly used in industry, variable frequency systems 
are inherently much faster than pulse duration systems. The 
variable frequency signal is usually in the low audio range, 
and in one commercial system the frequency is 15 to 35 cps 
proportional to zero to full scale of any transducer used for 
measurement. 

Variable frequency telemetering is very popular in the 
electric utility industry where some of the measurements are 
changing rapidly and sometimes control action is required 
in a matter of milliseconds. It has another advantage in that 
interference from noise can be better minimized. 

Each variable frequency telemetering system is about 
two to three times the nominal cost of the pulse duration 
systems discussed earlier in Part 3 of this series. 

Fig. 16 shows the various components required to ac- 
complish one variable frequency telemetered transmission 
and reception. The equipment shown is manufactured by 
Westinghouse Electric Corporation and is typical of the sys- 
tems available. 


Signal Conversions for Variable Frequency 
Telemetering 

In the lower lefthand corner of Fig. 16 we have a watt 
transducer. This is an analog computer multiplying current 
and voltage signals and producing an output signal of 20-400 
millivolts d-c proportional to 0 to full scale in terms of watts. 
It could, however, be any other measurement where the 20- 
400 millivolt signal is the proportional output. This propor- 
tional millivolt signal enters the telemeter transmitter and 
converts it to another proportional signal, which is an a-c 
signal, varying in frequency from 15 to 35 cps. 
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The 15 to 35 cps a-c signal is used to “modulate” the tone 
transmitter. By modulate, we mean vary the amplitude or 
frequency of the output of the tone transmitter in propor- 
tion to the 15 to 35 cps signal. For example, we could have 
the tone transmitter impressing an audio level signal (e. g 
2145 cps) on the communication channel. We could then 
have the 15 to 35 cps signal vary the amplitude (energy 
level) of the audio signal. 

This amplitude modulation of the specified tone trans- 
mitter would be sensed by the tone receiver and its output 
or amplified signal would vary in amplitude at the rate of 
15 to 35 cps. The conversion of the 2145 cps to an a-c signal, 
whose amplitude is varying from 15 to 35 cps, to an a-c 
signal varying from 15 to 35 cps is called “demodulation” 

In Fig. 16 there are three separate tone transmitters 
shown, as well as four separate tone receivers. These modu- 
lar units permit a number of units, one for each telemetered 
signal, to be mounted together on one 19-in. telephone rack, 
similar to the telemeter transmitter and receiver shown 

With the demodulated 15 to 35 cps signal available as 
input to the telemeter receiver, it provides an output of 0-5 
milliamperes d-c, or other range of low level current signal, 
proportional to the input signal frequency level. In Fig. 16 
we have shown a milliameter in which we can print the 
desired decimal numbers and the value the signal represents 

In the electrical industry 12-in. strip chart recorders are 
more frequently used. These highly accurate recorders 
accept the low current proportional signal as their input 
and position a motor-driven pen in proportion to the input 
signal. 

Although there are other electronic techniques for han- 
dling proportional signals, the ones that have been discussed 
are the most widely used today, because of stability, econ 
omy, and acceptable accuracy. The principles of proportion- 
ality detailed above are applicable to any system. * * ® 


D-47 








Applies For Cal Section Of Tex-Mex-Cal Gas Line 


California Gas Transmission Com- 
pany, Tennessee Gas Transmission 
Company’s Los Angeles-based subsid- 
iary headed by W. W. Witmer, has filed 
with the California Public Utilities 
Commission an application to con- 
struct and operate the $50,000,000 
southern California section of a pro- 
posed $225,000,000 Texas-Mexico- 
California natural gas pipeline. 

At the same time a companion 
application was filed by Southern Cal- 
ifornia Edison Company as the 
purchaser and user of the up to 455,- 
000,000 cu ft of Texas and Mexican 
gas which would be transported daily 
through the pipeline. 

Facilities for which authorization 
was sought include 292 miles of pipe- 
line and 10,000 compressor horse- 
power. The pipeline would start at the 
Mexico-California border near Mexi- 


Propane Line Proposed 
Through Southeast 

An 1100-mile, $35,000,000 propane 
line through the southeastern markets 
is being considered by several com- 
panies, including Phillips Petroleum 
Company, Warren Petroleum Corpo- 
ration, Union Texas Natural Gas Cor- 
poration, and Tuloma Gas Products 
Company. 

Preliminary studies have been com- 
pleted, and it is reported that the com- 
panies have indicated their interest in 
participating in the construction and 
operation of the line depending on 
final engineering reports. 

Beginning at Houston, Texas, the 
proposed line would be connected to 
underground storage and have term- 
inal facilities in the important market 
areas of the southeastern states. 

Initial capacity would be approxi- 
maiely 25,000 bbl per day. 


Lone Star Announces 
Additional Line-Laying 

Lone Star Gas Company is laying 
an additional 47 miles of natural gas 
gathering pipelines in the west central 
Texas counties of Palo Pinto, Erath, 
and Stephens to provide a market out- 
let for some 37 recently-completed 
wells in the three counties, a Lone Star 
official has announced, 

The additional gas will be trans- 
ported to the Dallas-Fort Worth area 
through the previously-announced 52- 
mile, 18-in. line that the company has 
scheduled for construction from 
Springtown to Gordon early next year. 
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cali and run to electric generating 
plants of Edison near Los Angeles. 

Petroleos Mexicanos would own the 
1200-mile Mexican section which con- 
stitutes approximately 75% of the 
1592-mile route of the line and would 
furnish at least 75,000,000 cu ft per 
day of the project’s gas supply. 

The third segment of the project 
would consist of a 30-in. pipeline which 
would originate in various producing 
fields of the Humble Oil & Refining 
Company in south Texas. It would run 
to the Texas-Mexico border at a point 
near Reynosa in the state of Tamau- 
lipas, Mexico, where it would connect 
with the Mexican line. This Texas line 
would be built and operated by a 
second Tennessee Gas subsidiary, Ten- 
nessee California Gas Transmission 
Company. Witmer is its president, as 
well as president of California Gas and 
a senior vice president of TGT. 


FPC Grants “Temporary” 
For Texas Eastern Loops 

Texas Eastern Transmission Corpo- 
ration’s application to build about 66 
miles of 30-in. pipeline loops between 
Vidor, Texas, and Lambertville, New 
Jersey, has received temporary auth- 
orization from the Federal Power 
Commission. 

The authorization also covers in- 
stallation by Texas Eastern of an ad- 


ditional 33,710-hp capacity in four 
existing compressor stations and instal- 
lation by Algonquin Gas Transmission 
Company of an additional 6000-hp 
compressor unit at its Stony Point, 
New York, station. 

The facilities planned by both com- 
panies will cost about $20,057,600. 


FPC Approves 
Hope Facilities 

The Federal Power Commission has 
authorized Hope Natural Gas Com- 
pany to build about three miles of 8-in. 
transmission pipeline in Kanawha 
County, West Virginia, and to replace 
eight 1000-hp compressor units at its 
Jackson station with three 440-hp and 
one 660-hp units. 

The 8-in. line will be used to trans- 
port an additional volume of more 
than 10,000,000 cu ft of wet gas per 
day to the Diamond plant of Union 
Carbide Olefin Company for liquid 
hydrocarbon extraction treatment. 


FPC Okays Two “Budgets” 

Two unrelated budget-type con- 
struction proposals have received Fed- 
eral Power Commission authorization. 

Northern Natural Gas Company, 
from time to time during 1961, will 
construct facilities at a total cost not 
to exceed $2,000,000, with the cost of 
any single project not to exceed 
$500,000. 

Panhandle Eastern Pipe Line Com- 
pany will construct facilities during the 
12-month period following date of 
authorization at a total cost not in ex- 
cess of $2,500,000, with the cost of 
single projects limited to $500,000. 





INTERNATIONALLY... 


From Munich comes the report that 
J. Paul Getty is negotiating for the 
construction of a 350-mile pipeline 
from Munich to Venice, Italy. He re- 
portedly has asked the Bavarian gov- 
ernment to put up a guarantee for 50 
percent of construction costs, esti- 
mated at about $47,600,000. The Ba- 
varian Economics Ministry confirmed 
that it knew about the project, but 
added it was not participating in the 
talks. 


In northern Swan Hills, Alberta, Ma- 
jestic Contractors Ltd., has resumed 
work on the loop line of Federated 
Pipelines Ltd., which because of bad 
weather had to be left until the ter- 
rain was frozen for ditching and lower- 
ing-in. Previously, 23 miles of the 36- 
mile, 16-in. line had been laid, back- 
filled, and cleaned up. 


Two Italian firms have been awarded 
contracts for construction of pipelines 
in Syria and India. Compagnia Tech- 
nica Internazionale (TECHINT) of 
Milan will construct the $7,000,000, 
6-in., 310-mile products line connect- 
ing Damascus, Latakia, and Aleppo 
with the Homs refinery in Iran. SAI- 
PEM, an ENI affiliate, will construct 
in collaboration with the German 
Mannesmann group a $13,000,000, 
705-mile pipeline in Assam, India. 


In Canada, Producers Pipelines Ltd., 
is constructing a 6-in. pipeline from 
its existing Parkman gathering system 
into the Kenosee producing area, which 
will bring the firm’s total 1960 con- 
struction to 83 miles of new line and 
80 new battery connections. 
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FPC FILINGS 





Recent Applications 
For Gas Line 


Construction 


Kansas Nebraska Natural Gas Co., 
Inc., Hastings, Nebraska, Docket No. 
142, filed November 7, 1960. 

Distance: 6.3 miles. 

Size: 8 in. 

Description: Facilities necessary to 
sell and deliver natural gas to Consum- 
ers Cooperative Association’s new fer- 
tilizer plant near Hastings. Also, 
necessary measuring and regulating 
station. Construction to begin August 
1, 1961. 

Cost: $115,000. 


The Manufacturers Light and Heat 
Co., Pittsburgh, Pennsylvania, Docket 
No. CP 61-155, filed November 25, 
1960. 

Distance: 10.47 miles. 

Size: 24 in. 

Description: From a point near Mc- 
Donald, Allegheny County, Pennsyl- 
vania, to a point near Ambridge, 
Beaver County, Pennsylvania, replac- 
ing corresponding sections of 16-in. 
pipeline in the western part of Allegh- 
eny Company and adjoining portions of 
Washington and Beaver counties, 
Pennsylvania. Also 4000 additional 
horsepower in compressor units at 
Adaline station, Marshall County, 
West Virginia. 

Cost: Compressor station, $1,502,- 
000; pipeline, $885,000. 


Natural Gas Pipeline Co. of America, 
Chicago, Illinois, Docket No. CP 61- 
149, filed November 18, 1960. 

Description: To construct and oper- 
ate a side tap on its existing 26-in. line 
in Beckham County, Oklahoma, at 
which point its line crosses those of 
Arkansas-Louisiana Gas Company. 

Cost: $2,800, to be paid for by Ar- 
kansas-Louisiana. 


United Gas Pipe Line Co., Shreveport, 
Louisiana, Docket No. CP 61-151, 
filed November 23, 1960. 

Distance: 217.3 miles. 

Size: 30 in. 

Description: Extending from a point 
near Verdunville, St. Mary’s Parish, 
Louisiana, in a northerly direction to 
a point near Monroe, Ouachita Parish, 
Louisiana; plus a compressor station 
near Marksville, Avoyelle Parish, Lou- 
isiana, In two phases: phase 1, pipeline 
construction, during 1961; phase 2, 
compressor station, in 1963. 

Cost: Pipeline, $31,310,000; meter, 
regulating station, etc., $518,000; com- 
pressor station, $2,360,000. 
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ADDRESS 


NM USCHCIOL 
Simplicity and Savings 


LIQUID LEVEL 
GAGE SETS 
by Penberthy 


Batu. with Penberthy Liquid Level Gage Sets . . . the 
unique “floating shank” found in Penberthy gage valves. What 
does this feature mean to you? Look at it this way . . . if you've 
ever tried to install an ordinary gage set on an inaccurately 
tapped vessel, you know it’s complicated and costly, if not im- 
possible. Penberthy’s “floating shank” compensates for up to 
¥%s” variation from nominal center-to-center dimension . . . 
saves installation time and money . . . eliminates stress of forced 
mounting . . . at no extra cost to you. 


Penberthy gage sets, in addition, offer you clearer visibility, 
positive accuracy, reduced maintenance, longer life. All this 
plus a wide range of sizes, pressures, hookups and materials to 
choose from. And every gage in the line is backed by 74 years 
of experience . . . your assurance that you can’t buy a better 
gage than a Penberthy. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 


SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


GENTLEMEN: Want complete details on your liquid 
level gages. Please send Catalog #36 immediately. 


NAME TITLE 











ZONE 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





@ Alberta Consolidated Pipe Line Builders. 
Alberta Gas Trunk Line Company, Ltd. 
113 miles of 36-in. from Priddis, Al- 

berta, to a point near Rocky Mountain 

House, and 64 miles of 16-in. from the 

main line near Waterton Park gas field to 

the Montana border near Carway. Alberta 

Consolidated is a joint venture of Mannix 

Company, Ltd., and Piggott Construc- 

tion, Ltd., both of Calgary, Banister 

Construction Company, Ltd., Edmonton, 

and Marine Pipeline and Dredging, Ltd., 

Vancouver. 


@ Banister Construction Co. Ltd., 625 North- 
ern Hardware Bidg., Edmonton, Alberta, 
Canada. 

Trans-Prairie Pipelines Ltd.—160-mile 
crude oil system in northeastern British 
Columbia, as follows: 40 miles of 4-in., 
Taylor to Dawson Creek; 30 miles of 
6-in., Boundary Lake to Taylor; 75 miles 
of 8-in., Taylor to Milligan Creek field; 
11 miles of 4-in., Milligan Creek to West 
Beaton field; 2 miles of 8-in., Taylor sta- 
tion to tank car loading rack; and 2 miles 
of 4-in., Taylor station to McMahon re- 
finery. Martin Balaski is superintendent 
on the 4-in. line from Dawson Creek, 
where field office is located, to Taylor, 
and Ron Smith is office manager. Bill 
Bartlett is superintendent on the 6-in. 
Boundary Lake-to-Taylor line; field office 
is in Fort St. John; and Don Parker is 
office manager 


@ Barney Bridges, N.E. of City, Ardmore, 
Oklahoma. 

Rock Island Oil & Refining Co. — 60- 
mile, 6 and 7-in. crude oil gathering 
system to serve Red Willow County, Ne- 
braska, fields. A joint project with Gil- 
more Construction Company and Plains 
Construction Company. 


@ Basin Pipe Line Construction Co., Inc., Box 
696, Tioga, North Dakota. 

Service Pipe Line Co.—a joint project 
with Oil Field Service Co., Inc., on 11 
miles of 6-in. gathering arteries and 11% 
miles of 2-in. lateral lines in Williams 
County, North Dakota 


@ Bechtel Corp., 220 Bush St., San Francisco 
4, California. 

Esso Standard (Libya) Inc.—a 100-mile, 
30-in. crude oil pipeline from the Zelten 
field in Libya, north to Marsa el Brega on 
the Gulf of Sirte 


@ Canadian-Parkhill Pipe Stringing Ltd., 164 
Eglinton Ave., E., Toronto, Ontario, Canada. 
{lherta Gas Trunk Line Co., Ltd. 
under subcontract from Williams Bros., 
20 miles of 22-in. and 62 miles of 30-in 
from Windfall to Lovett River; under sub- 
contract from Majestic Contractors Ltd., 
63 miles of 30-in. and 38 miles of 22-in 
from Lovett River to Rocky Mt. House, 
and 113 miles of 36-in. from west of Cal- 
gary to the British Columbia border; and 
under subcontract from Piggott Construc- 
tion Ltd., 64 miles of 16-in. from the 
southend lateral to the Montana border. 
Field office: Calgary, Curtis Williams is 
general superintendent, Wes Strangh is 

office manager 


@ Dutton-Williams Brothers, Ltd., North Cana- 
dian Oil Building, Calgary, Canada. 
{lberta Gas Trunk Line Company, Ltd. 

62 miles of 30-in. from West Cynthia to 
West Whitecourt, Alberta, and 20 miles 
of 22-in. lateral from this main line to the 
Whitecourt field 

Gas Trunk Line of British Columbia 
Lid.—30 miles of 16-in. lateral from 
Boundary Lake gas field to Taylor proc- 
essing plant 
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@ R. H. Fulton & Co., Box 1526, Lubbock, 
Texas. 

Continental Pipe Line Co.—550 miles 
of 2, 3, 4, 6, and 8-in. in Montana and 
Wyoming. 


@ Gilmore Construction Co., Box 325, Hays, 
Kansas. 

Rock Island Oil & Refining Co. — 60- 
mile, 6 and 7-in. crude oil gathering sys- 
tem to serve Red Willow County, Ne- 
braska, fields. A joint project with Barney 
Bridges and Plains Construction Com 
pany. 


@ Glaser Construction Co., Inc., Drawer 1387, 
Oil Center Station, Lafayette, Lovisiana. 

Continental Pipe Line Co.—23-mile, 8- 
in. products line in Louisiana. 


@ H & K Construction Co., $. San Patricio, 
Sinton, Texas. 

Seadrift Pipeline Co.— 80-mile dual 
6-in. LPG line as joint venture with Roy 
Vickers Lease Service starting at Mark- 
ham and ending at Baytown, Texas. 


@ Harford Bros. Co., Box 191, Emporium, 
Pennsylvania. 

New York State Natural Gas Co.—an 
undetermined amount of storage field 
pipe near Duboise, Pennsylvania, under 
the supervision of Elmer Landis. 


@ Houston Contracting Co., 2807 Buffalo 
Speedway, Houston 6, Texas. 

Natural Gas Pipeline Co. of America— 
approximately 17 miles of 8-in. and 10 
miles of 6-in. near Rockport, Texas, in 
cluding a crossing of Copano Bay. A. J. 
Slovack is superintendent, L. L. Patterson 
is assistant superintendent, and B. C. 
Sweeney is field office manager at Rock- 
port 

Transcontinental Gas Pipe Line Corp 

approximately 15 miles of 30-in. in the 
vicinity of Kay, Texas, and about 15 miles 
of 30-in. in the vicinity of Dayton, Texas, 
with M. L. Thompson as superintendent; 
and about 8 miles near Kinder, Louisiana, 
and approximately 7 miles near Maurice- 
ville, Texas, wilth L. A. Young as super- 
intendent 

Seadrift Pipeline Corp.—27-mile, 6-in 
products line from Texas City to Bay- 
town, Texas, with R. L. Silar as superin- 
tendent, D. L. Marley as field office man- 
ager, and headquarters at Kemah 

Texas Gas Transmission Corp 
mile, 6-in. products line near Lake 
Charles, Louisiana. Superintendent: R. E. 
Thornton. Field office manager: Sam 
Harrison 


12- 


@ M. L. Hulcher Co., Inc., Box 168, Virden, 
Illinois. 
Natural Gas Pipe Line Co. of America 
two loop laterals to the town border 
stations for Princeton and Belvidere, 
Illinois 


@ Latex Construction Co., Box 11668, Atlanta 
5, Georgia. 

Gulf Refining Co.—terminal piping and 
mechanical work, Jacksonville, Florida, 
with J. M. Phipps supervising. 

Plantation Pipe Line Co.—pumping sta- 
tion at Thomaston, Georgia, under the 
supervision of R. D. Copeland. 


@ Majestic Contractors Lid., 49 Jackes Ave., 
Toronto 7, Ontario, Canada. 

Federated Pipe Lines Ltd.—14 miles of 
6-in. and 19 miles of 6 through 8-in. crude 
oil pipeline in the Swan Hills area, Al- 
berta, under the supervision of K. B 
Killingsworth and Jeff Minter. Also, 41 
miles of 16-in. from Oliver to Highbridge, 
Alberta, under the supervision of Jeff 
Minter at Morinville. Also, approximately 
37 miles of 16-in. loops northwest of 
Edmonton. 

Michigan-Wisconsin Pipe Line Co.— 
60 miles of 30-in. near Joliet, Illinois, 
where R. L. Leonard is supervising. 


@ J. P. Neill and Company, Meadows Build- 
ing, Dallas, Texas. 

Pacific Gas Transmission Company 
468 miles of 36-in. from California- 
Oregon boundary to Rosalia, Washington, 
as joint venture with Western Pipeline, 
Inc., Austin, Texas. 


@ Oil Field Service Co., Inc., Box 656, Tioga, 
North Dakota. 

Service Pipe Line Co.—a joint project 
with Basin Pipe Line Construction Com- 
pany, Inc., on 11 miles of 6-in. gathering 
arteries and 11% miles of 2-in. lateral 
lines in Williams County, North Dakota 


@ Plains Construction Co., Box 122, Kimball, 
Nebraska. 

Rock Island Oil & Refining Co.—60- 
mile, 6 and 7-in. crude oil gathering sys- 
tem to serve Red Willow County, P'e- 
braska, fields. A joint project with Barney 
Bridges and Gilmore Construction Com- 
pany. 


@ H. C. Price Co., Price Tower, Bartlesville, 
Oklahoma. 

Peoples Gulf Coast Natural Gas Pipe- 
line Co.—83 miles of 30-in. from Mur- 
physboro, Illinois, to near Poplar Bluff, 
Missouri. W. H. Olrich is superintendent 
and A. P. Stotler is office manager at 
Jackson, Missouri. 

Pacific Gas & Electric Co.—291 miles 
of 36-in. in California. Superintendent 
R. L. Ezell. Office Manager: J. C. Eakin 
at Tulelake. 

Pacific Gas Transmission Company- 
146 miles of 36-in. from Rosalia, Wash- 
ington, to the Idaho-British Columbia 
border. Superintendent: G. A. Reutzel 
Office manager: E. Dickson at Bonners 
Ferry, Idaho. 


@ Price-Poole of Canada, Lid., Box 969, Cran- 
brock, B. C., Canada. 

Alberta Natural Gas Company — 107 
miles of 36-in. from Crowsnest Pass to the 
Idaho boundary at Kingsgate-Eastport 
Joint venture of H. C. Price Company of 
Canada, Ltd., Calgary, and Poole Con- 
struction Company, Ltd., Edmonton 


@ Alex Robertson Co., Box 757, Paramount, 
California. 

William Lyles Co. (for U.S. Navy)- 
96-mile, 6-in. jet fuel line from Naval Air 
Station Lemoore to Estero Bay, Califor- 
nia. Superintendent: Ken Pratt. Head- 
quarters: Avenal, Shandon, Atascadero. 
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@ Sadler Bros. Pipeline Construction Co., 617 
Cravens Bidg., Oklahoma City, Oklahoma. 
Champlin Oil & Refining Co.—a 6-in. 
gravity line from a point northeast of 
Hennessey, Kingfisher County, Oklahoma, 
to the Champlin refinery at Enid, and an 
11-mile, 4-in. discharge line and 10-mile | 
gathering system to serve North Dover 

field, Kingfisher County, Oklahoma. 


@ Sharman, Allen, Gay & Taylor, Inc., Box 
13152, Houston, Texas. 

Seadrift Pipeline Co.—a dual 6-in. 
from the vicinity of Seadrift, Texas, to | 
the vicinity of Bay City. Headquarters: 
Port Lavaca. Superintendent: T. L. Beard. 


@ Sheehan Pipe Line Construction Co., 514 
National Bank of Tulsa Bidg., Tulsa, Okla- 
homa. 

Transwestern Pipeline Co.—a 600-mile 
gathering system of 4, 6, 8, and 10 in., in 
Oklahoma, Texas, and New Mexico. 


@ Stanley-Bledsoe Corp., 612 Daniel Bidg., 
Tulsa 3, Oklahoma. 

Pacific Gas Transmission Co.—double- 
jointing and yard-treating 466 miles of 
36-in. pipe in three schedules in Klamath, 
Jefferson, Umatilla, and Gilliam counties, 
Oregon, and Walla Walla and Whitman 
counties, Washington. Superintendent: W. 
D. Smith, Jr. 


@ Turriff-Burden, Ltd., Box 5216, Tulsa, Okla- 
homa. 

Iraq Petroleum Co. Ltd.—315 miles of 
30 and 32-in. pipeline from Kirkuk to the 
Syrian border, connecting Rumaila and 
Fao. W. T. Barker manages the project 
office in London, England. Field construc- 
tion superintendent is John H. Miller; as- 
sistant superintendent is Arnold Smith; 
and manager of the field office in Baiji, 
Iraq, is G. E. Suagee. 


@ Roy Vickers Lease Service, Box 648, Robs- 
town, Texas. 

Seadrift Pipeline Co.—80-mile dual 
6-in. LPG line as joint venture with H & K 
Construction Company starting at Mark- 
ham and ending at Baytown, Texas. 


@ Western Pipeline, inc., 311 East 11th 
Street, Austin, Texas. 

Pacific Gas Transmission Company— 
468 miles of 36-in. from California- 
Oregon boundary to Rosalia, Washington, 
as joint venture with J. P. Neill and Com- 
pany, Inc., Dallas, Texas. J. C. Oliver is 
project manager. Johnnie Wells is super- 
intendent on a 150-mile segment between 
Malin and Bend, Oregon; and Ervin Simp- 
son is superintendent on 150 miles between 
Bend and north of Ione, Oregon 


@ Williams Bros. Co., National Bank of Tulsa 
Bidg., Tulsa, Oklahoma. 

National Iranian Oil Co.—a 516 mile, 
8-in. petroleum products line in Iran from 
Rey, near Tehran, northeast to Meshed. 

Alaska Pipeline Co.—74 land miles of 
12-in. pipeline from the Kenai Unit gas 
field to Anchorage, Alaska 

Cia. Shell de Venezuela—expansion of 
its North Terminal system at Puerto 
Miranda and Cabimas on the northeast 
shore of Lake Maracaibo, Venezuela. 

Calnev Pipe Line Company—230 miles 
of 8-in. products line from Las Vegas, 
Nevada, to Colton, California. Field office 
at Las Vegas, Harland Evens, superin- 
tendent. 
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FOR LONG 
LASTING BOND 


Coating and wrapping under 
Ideal Conditions at SPI 


When your pipe reaches this coating and wrapping machine at SPI, 
all moisture, rust and scale has been removed by warming and steel 
grit cleaning in temperature controlled rooms. The primer has been 
applied immediately after cleaning, to the steel grit cleaned surface 
made up of many tiny facets, to seal out all dirt, dust and moisture. 


Exacting temperature control of enamels and surroundings and tem- 
perature and moisture control of wrappings under Standard Pro- 
cedures result in ideal, long lasting bond of coatings and wrap- 
pings to your pipe. 


For best protection to your pipe, use Standard Pipeprotection c/w pipe. 


CONTACT OUR NEAREST REPRESENTATIVE 


A. P. BAKER, JR. R. W. KINKER BASIL SHARP 
Box 2429 1018 Fifth St. 5763 E. 26th Place 
Midland, Texas Grinnell, lowa Tulsa, Oklahoma 


ROGER HORNBOSTEL G. W. “WALLY” PRAGER 
1007 Cole Place 2322 Hudson St. 
Chester, Illinois Denver, Colorado 


@ 
standard pipeprotection inc. 
3000 SOUTH BRENTWOOD BLVD. e« ST. LOUIS 17, MISSOURI 
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Refinish 
Crank-Pins 


.In Place! 


e Accurate High 
Quality Maintenance 
And Machine Work 


The small engine crank pictured above | 
was restored in close quarters without | 
dismantling engine. Our portable ma- | 


chines can solve your problems and 
save you money. Crank pins from 5! 
through 20” in diameter accurately 


refinished in place at great saving in | 


cost. Let us help you minimize 
down time. 


Worn and damaged flywheel fits re- | 


finished in place. 


In our shop crankshafts of any size or | 


type completely refinished. Shafts 


straightened and broken shafts success- | 


fully repaired. 


Most modern methods used in rebab- | 


bitting and machining engine and tur- 
bine bearings. 
All types of heavy power plant equip- 


ment serviced with special attention | 


given to emergency repairs. 
Additional information furnished with- 
out obligation. 


WasHINGTON IRON Works, Inc 
- Established 18% ——_—__—_- 
SHERMAN, TEXAS 


Pho. TW—2-8145 
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PIPELINE PERSONALS 





> Elected vice president of Texas Eastern 

Transmission Corporation is W. T. Tha- 

: gard, whose initial 

assignment will be to 

direct and expedite 

Texas Easterns’ di- 

versification activi- 

ties in the field of 

carrying coal by 

pipeline. The an- 

nouncement stated 

that Texas Eastern’s 

management feels 

that its joint project 

with Consolidation 

W.T. Thagard Coal Company to 

carry coal by pipeline from West Vir- 

ginia to electric utility companies on the 

eastern seaboard has progressed to the 

point where it requires the direct super- 

vision of an officer of Texas Eastern. 

Thagard also has directed the activities 

of the company’s plans and economic re- 

search department to explore areas of 

logical diversification and became man- 

ager when the activities of that depart- 

ment were expanded and reorganized as 

the coordinating and planning depart- 
ment. 


> Five Texas Easterners have been 
awarded certificates of honor by the 
United States Bureau of Mines for saving 
a fellow pipeline construction worker's 
life. They are: Ambert M. Jacobson, Texas 
Eastern Transmission Corporation’s en- 
gineering inspector from Beaumont, 
Texas; Carlton M. Stubbs, crew foreman; 
Johnny M. Cooley, junior measurement 
engineering; Milton D. Buie, measurement 
engineer; and Don E, Strain, master elec- 
trician, all of Cuero, Texas. 


> Harold E. Vaughan, Transcontinental 
Gas Pipe Line Corporation, is president 
of the newly formed Natural Gas Men 
of Houston. Others officers are: H. L. Me- 
Donald, Pan American Petroleum Corpo- 
ration, first vice president; E. Rue 
Thomas, Trunkline Gas Company, sec- 
ond vice president; Lonnie E. Crawford, 
Humble Oil & Refining Company, third 
vice president; Jack Gale, Transconti- 
nental Gas Pipe Line Corporation, secre- 
tary; and E, H. Fenner, Shell Oil Com- 
pany, treasurer. Directors are: C. R. 
Worst, Natural Gas Pipeline Company of 
America; T. C. Beavis, Tidewater Oil 
Company; Quinton S. Drake, Lion Oil 
Company; Joe Tamasey, Tennessee Gas 
Transmission Company; W. D. Yale, 
Texaco, Inc.; J. D. Mayhall, Superior Oil 
Company; J. W. Mims, Phillips Petro- 
leum Company; and Allan Hamill, Claud 
B. Hamill. 


> Transwestern Pipeline Company has 
appointed to key positions: J. T. Wooten, 
chief engineer; J. H. Cretsinger, head of 
the reserve and deliverability section; and 
Armando de Leon, administrative assist- 
ant to William B. Padon, vice president 
and director. Wooten was chief engineer 
of Mississippi River Fuel Corporation be- 
fore joining Transwestern; Cretsinger was 
employed by Butler, Miller and Lents as 
consulting engineer; and de Leon is 
former supervisor of wage and salary ad- 
ministration for Warren Petroleum Cor- 
poration. 


> W. D. Morningstar has been elected 
treasurer of Pacific Lighting Gas Supply 
Company succeeding C, Edward Pearman 
who is retiring. 


> Hy Yellin and Charles J. Shelton, Jr., 
have formed International Pipeline Asso- 
ciates, Dallas, Texas, to offer professional 
engineering services for the pipeline in- 
dustry. Yellin was formerly chief engineer 
of Pipe Line Engineering Company; and 
Shelton, a pipeline advisor to Esso Stand- 
ard (Libya) Inc., and, prior to that, chief 
pipeline engineer for Creole Petroleum 
Corporation in Tia Juana, Venezuela. 


> J. S. Burden has been elected president 
of O. R. Burden Construction Corpora- 
tion, P. T. Thibodaux named executive 
vice president, and Paul E, Thibodaux ap- 
pointed a vice president. Continuing in 
their posts are: William G. Eastman, vice 
president and secretary; G. S. Downey, 
vice president; and E. O. Yelton, treas- 
urer. 


> “Certificates of Appreciation” for out- 
standing contributions to the oil industry 
have been presented by the American Pe- 
troleum Institute division of transportation 
to the following: R. A. Brannon, Humble 
Pipe Line Company; R. H. Ewing (re- 
tired), Cities Service Oil Company; R. K. 
Kelly, Tidewater Oil Company; L. E. 
Reed, Mobil Oil Company; C. E. Spahr, 
The Standard Oil Company (Ohio); and 
E. E. Wickman, Shell Oil Company. 


> Harry Moreland, president of Great 
Lakes Pipe Line Company, was chosen 
president of the Pipe Liners Club during 
the annual meeting of API. John Emison, 
president of The Texas Pipe Line Com- 
pany, was elected vice president. 


J. P. Viglini A. B. Hemphill 
> John P. Viglini has been appointed chief 
engineer for the transmission division of 
Lone Star Gas Company and Lone Star 
Producing Company, succeeding R. A. 
Minter who has retired after 41 years 
with the company. Succeeding to Viglini’s 
former position as assistant chief engineer 
is A. B. Hemphill who has served as con- 
struction engineer since 1945. 


> James N. Landis, vice president of 
Bechtel Corporation, has been elected 
president of Engineers Joint Council, a 
national federation of 21 engineering 
societies. 


> Now responsible for all lease and right- 
of-way activities for New York State Nat- 
ural Gas Corporation is Clifford P. Cle- 
land. Harry B. Cheesman succeeds Cleland 
in his former post of lease and right-of- 
way supervisor for the company’s north- 
ern division. 


> Elected president and a director of 
Trans Mountain Oil Pipe Line Company 
and its subsidiaries is E. C. Hurd, formerly 
vice president. He succeeds D. M. Morri- 
son who has retired. Also elected a di- 
rector is R. P. Ritchie, vice president, 
transportation and supplies, Shell Oil 
Company of Canada, Ltd. 
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PIPELINE PARADE 





.+.in equipment, services, sales 


Bethlehem Steel Company’s new expanded 
line pipe mill at Steelton, Pennsylvania, 
is now producing high-strength large- 
diameter steel pipe for cross-country trans- 
mission of high-pressure natural gas. Ap- 
proximately 25,000 tons of 18 to 42 in. 
OD line pipe can be produced each 
month. Bethlehem forms this pipe on two 
giant presses. The first, a 2500-ton hy- 
draulic U-ing press, transforms a 40-ft 
length of steel plate, up to % in. thick, 
into a long “U” in about a minute. The 
second, an 18,000-ton hydraulic press, 
takes about another minute to complete 
the shape, turning the “U” into an “O”. 


New southern Texas distributor for Koehr- 
ing, Parsons, and C. S. Johnson divisions 
of Koehring Company is Cooper Equip- 
ment Company, San Antonio, Texas. Ap- 
pointed also to handle the Koehring and 
Parsons lines in the Texas Panhandle is 
Western Machinery Company, Inc., of 
Abilene and Odessa. 


Elected to the board of directors of Oak- 
ite Products, Inc., is the company’s gen- 
eral manager of manufacturing, Peter J. 
Kornett. 


Texas Instruments Incorporated has 
named Ralph T. Dosher, Jr., as manager 
of the automation products department of 
the Geosciences and Instrumentation divi- 
sion’s instrumentation group. He will be 
responsible for engineering, manufactur- 
ing, and marketing of electronic com- 
ponent reliability testing systems, semi- 
conductor test equipment, and special 
contract products. 


Carpenter Steel Company’s first office in 
Texas — outside of its Houston service 
center — has been opened in Dallas in 
the Lee Park Building, 3511 Hall Street, 
to serve the need for specialty steels in 
the Dallas-Fort Worth marketing area. 
John D. Wilson and Harold G. Sims are 
assigned as sales representatives, and Alan 
D. Whatley is order desk salesman. 


W-K-M division of ACF Industries, Inc., 
has transferred its Mid-Continent district 
sales office from Shreveport, Louisiana, to 
Dallas, Texas, as well as the manager, 
William E. Giffhorn. Charles R. Shumate, 
who handled W-K-M products sales in 
the Dallas-Fort Worth area, has been ap- 
pointed sales representative for the firm’s 
international district and will be head- 
quartered in Houston, Texas. 
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Greenhead Sling and Supply Company, | 
Houston, Texas, has been purchased by | 
C. C. “Pete” Sublett and a group of asso- | 
ciates and will continue to do business 
under the name of Greenhead, Inc., manu- 
facturing the Greenhead pipe sling and 
other accessory items for the pipeline in- | 
dustry. Sublett will continue to operate | 
his own pipe sales offices in the San ie | 
cinto Building, Houston. Dan Otto is man- 
ager of Greenhead, Inc. 


Republic Steel Corporation has licensed 
Pipeline Service Corporation and the Hill, 
Hubbell and Company to use Republic 
X-Tru-Coat for coating steel pipe. 


Appointed exclusive representative for 
William W. Nugent & Company (Inc.}, in 
Louisiana, Alabama, and Mississippi, is 
Tr. F. Hudgins & Associates, Inc., Hous- 
ton, Texas. 


A Mexican corporation, Burndy LE.I. de 
Mexico, S.A., has been formed jointly by 
Burndy Corporation and Ingeneria Elec- 
trica Industrial, S.A., and will be headed 
by Enrique M. Gonzalez, director general 
of LE.1. 


Cal-Metal Pipe Corporation of Louisiana 
has redesigned its Baton Rouge plant to 
furnish pipe lengths of up to 63% ft. R 
C. Stewart, executive vice president of the 
company, said that the new 30% longer 
pipe means 34 fewer field welds for each 
mile of pipe laid. 


The A. O. Smith Corporation plans to 
break ground this fall on an estimated 
$2,000,000 advanced research center at 
Middieton, Wisconsin, close to the Uni- 
versity of Wisconsin. Plans call for activ- 
ities in the new facility by the middle of 
1961. 


ACF Industries, Inc., has entered into a 
new licensing agreement with the Italian 
firm of Breda Fucine S.p.A., to make 
W-K-M design through-conduit gate 
valves. 


Appointments and Promotions 

The Cooper-Bessemer Corp. David 
Salls, manager, gas industry sales; Wil- 
liam B. Boyum, manager, gas turbine 
sales; Warren Rhoades, design engineer 
for special projects in the development 
division of engineering. 


Jones & Laughlin Supply Div. — M. D. 
Hartsell from resident salesman at Jack- 
son, Mississippi, to district sales manager 
at Wichita, Kansas; R. A. Mercer, for- 
merly Los Angeles city sales manager, 
now New Orleans city sales manager; 





J. A. Carrigan, formerly district sales, 
manager at Wichita, replacing Mercer at 
Los Angeles; and J. A. Beaird, from dis-} 
trict sales manager, Great Bend, Kansas, 
to the same position at Bartlesville, Okla. 
The south Louisiana district sales office, 
managed by C. E. Rogers, has been 
moved from New Orleans to Lafayette. 


Tears Engineers, Inc. — as manager of 
its new pipeline division, Charles F. Bar- 
nard, former president of Barnard and 





Ancira, Inc., who will continue work on 
pipeline, pump stations, tanker, truck, and 
rail terminal facilities and related engi- 
neering work formerly handled by B&A. 


For Speediest Repair of 
Corrosion Leaks in Pipe 


JUNIOR 


EMERGENCY PIPE CLAMP 


pipe leaks 
QUICKLY! 


Speediest application — slotted lug 
permits the single plated bolt to 
slide instantly into place. 

A companion to the old reliable 
Emergency Pipe Clamp that has 
served industry for a half century, 
the JUNIOR, a single bolt clamp, is 
2%" wide. Undersells most band- 
type clamps. 

Made of malleable iron, ruggedly 
proportioned, with full-length hinge 
along one side. Formed to exact 
pipe size—no bending. The recessed 
pressure-equalizing gasket, entire 
width of clamp, is cemented in. A 
lasting installation. 2” pipe size — 
$1.80; 24%” — $2.20; 3” — $2.30. 
Write for new circular on the Junior. 


SKINNER-SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, Y2” to 
12”, for steel and C. I. pipe. Stocked 
by practically all oil supply stores. 


Send for catalog! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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Cylindroid 


i A 
So 


a new type of storage tank which 
can be field-erected to correspond to 
the size and shape of square or rec- 
tangular industrial lots. It is said to pro- 
vide approximately 16% greater storage 
capacity and cost less to build because 
it uses a lighter steel, requires a minimum 
of shop forming and prefabrication, and 
can be erected on the site with a small 
crew and light equipment. Fit-up is 
straight-line, and welding is all down- 
hand. Graver Tank & Mfg. Co., Div. of 
Union Tank Car Co. 

Circle number (81) on reply card. 


New Telemetering Device 

A new digital telemetering system 
makes possible transmission of integrated 
data over existing analog telemeter chan- 


nels and is expected to prove useful in 
petroleum and natural gas data collection 
where it will permit integrated flow values 
to be telemetered over existing rate-of- 
flow channels and recorded digitally at 
the control point. It eliminates the need 
for a separate channel and is said to avoid 
the inherent one percent error character- 
istic of integrated analog signals. The 
system is for use on any frequency-type 
telemetering channel. General Electric Co. 
Circle number (82) on reply card. 


Checks Compressor Oil 


Designed to be mounted on compres- 
sors of all types is the newly-developed 
Servis oil meter which provides a con- 
tinuous check of the make-up oil used by 
the big compressors. Most operators, it is 
pointed out, use the meters to keep accur- 
ate records of horsepower hours in com- 
puting maintenance efficiency, and use 
three on each compressor: one to meter 
make-up oil to the crankcase, another to 
measure oil to the power cylinder lubri- 
cators; and a third to meter the oil into 
the compressor cylinder lubricators. Func- 
tioning on both gravity-fed or pressure-fed 
lubricating systems, the Servis oil meter 
has no minimum flow requirement. It will 
measure as little as one gallon per month 
— the maximum flow rates varying with 
viscosity and temperature of the lubricant 
used. The Service Recorder Co. 

Circle number (83) on reply card. 





Spy Detector 





J 





...our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, in emergencies our own plane assures immediate service. 


J 


Rugged equipment for dependable holiday detection on %” to 36” 
pipe...signal—bell, light and spark...unaffected by dew or frost. 


Call, wire or write. 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 


Day Phone: 
BAltimore 1-6036 


Night Phone: 
Hi 4-6745, EM 1-3824 
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Upgrades Epoxy Coatings 


A new duPont chemical, pyromellitic 
dianhydride, known as PMDA, is being 
used as a catalytic agent to make certain 
resins compatible in a paint product. Use 
of PMDA as a curing agent makes an 
epoxy-type coating, EP-ACK, superior 
in its resistance to acids, alkalis, chemi- 
cals, salt fog, and humidity, the manufac- 
turer says. Moreover, EP-ACK can be 
modified with other resins resulting in a 
harder, firmer finish. EP-ACK air dries 
and can be baked — furnished ready to 
use in a One-package container. Jndustrial 
Finishes Co. 

Circle number (84) on reply card. 


Has Integral Gear Design 


A lighter, more compact 4-stage integral 
gear centrifugal air compressor now of- 
fered is said to be virtually vibration free 
because of its stiff shaft design which 
operates below the critical speed. The in- 
tegral gear allows direct coupling to a low 
speed motor driver which eliminates a 
high speed coupling and results in mini- 
mizing installation problems. The units, 
with simplified construction and lubrica- 
tion, will be available in air-inlet capaci- 
ties ranging from 4000-30,000 cu ft per 
min and discharge pressures of 60-105 
psig. Worthington Corp. 

Circle number (85) on reply card. 


For Spot Excavations 

A new backhoe attachment for utility 
tractors designed specifically for spot exca- 
vations is the 88C Hydro-Clam ... avail- 
able with 24, 30, and 36-in. wide buckets 
and featuring 10,000-ib breakout, 3000-Ib 
lift capacity, 12-ft digging depth, and 9-ft, 
9-in. dumping height. Hydro-Clam bowls 
operate independently or together to pro- 
duce smooth, clean sides and level floor. 
Tremendous breakout pressure of clam 
bowls produces square corners. Entire 
clam assembly can be attached or detached 
from boom in minutes. Parsons Co., Div. 
of Koehring Co. 

Circle number (86) on reply card. 


Blowout-Proof Gaskets 


New blowout-proof, high-pressure, 
Standard ASA flange gaskets that elim- 
inate the need for scraping, cleaning, or 
refacing flange faces when repairs to lines 
or equipment is required have been intro- 
duced for use with almost all types of 
ASA flanges. The reuseable, easy-to-install 
6400 series Gask-O-Seal features blowout 
proof, metal-to-metal seals. Although rec- 
ommended for temperatures from minus 
65 F to plus 275 F, special sizes and 
shapes are also available for higher and 
lower temperature usage. Parker Seal Co. 

Circle number (87) on reply card. 


Has No Signal Amplifier 

Temprint is a miniaturized temperature 
recorder that operates directly from a 
thermocouple, without signal amplifica- 
tion. The meter movement, calibrated to 
match the thermocouple, is essentially the 
same as those used in sensitive API panel 
pyrometers. The only electrical connec- 
tions necessary are the thermocouple and 
a 115-v a-c line. A rear-mounted knob 
simplifies adjustment for thermocouple 
resistance, eliminating the need to remove 
turns of resistor wire. Minimum tempera- 
ture span is 0 to 500 F; maximum, 0 to 
2500 F. Standard chart speed is 1 in. per 
hr, although other speeds are available. 
Assembly Products Inc. 

Circle number (88) on reply card. 
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For Cathodic Protection 


A new anode known as PTC-Clad, for 
cathodic protection systems using im- 
pressed current, is a composite conductor 
described as a high-current-carrying ca- 
pacity core of copper, surrounded by an 
impenetrable covering of tantalum, with 
non-sacrificial platinum forming the out- 
ermost coating. The tantalum sheath, 
which has the property of unidirectional 
conductivity in an electrolytic medium, 
prohibits the transfer of electric current 
from the anode surface to the electrolytic 
environment except through those areas 
which are covered with the platinum. 
Among the advantages claimed for the 
new anode, which is available in a size 
equivalent to the No. 10 copper wire con- 
ductor, are: ease and low cost of installa- 
tion; high current capacity; and unusual 
flexibility in current distribution patterns. 
Electro Rust-Proofing Corp 

Circle number (89) on reply card. 


Shock Safety Switch 


Designed to shut down any equipment 
subject to destructive vibration or shock 
is a new safety switch sensitive to abnor- 
mal oscillation in two planes of motion. 
Recommended for use on engines, pumps, 
compressors, and other equipment, it can 
be wired to ground ignition, sound alarm, 
activate control panel lights, or operate 
valves such as diesel fuel shut-off valves 
or electric motor controller circuits. Sen- 
sitivity is easy to adjust with a screw driver 
while equipment is in operation. Frank 
W. Murphy, Mfr., Inc. 

Circle number (90) on reply card. 


For General Welding 

A new three phase rectifier d-c arc 
welder series for general use in produc- 
tion, structural, and maintenance welding, 
is designed to NEMA industrial standards 
of 40 v, 60% duty cycle and incorporates 
highly efficient silicon rectifiers to pro- 
duce d-c output in four sizes — 300, 400, 
500, and 650. Output characteristics of 
the new rectifier design have been specifi- 
cally engineered to prevent electrode stick- 
ing on low current, small diameter elec- 
trode applications. Other features: front 
panel containing current control for con- 
tinuous adjustment of full range output 
without making intermediate range 
changes; polarity switch for reversing cur- 
rent flow without changing cable connec- 
tions; and thermal protection. The Lincoln 
Electric Co. 

Circle number (91) on reply card. 
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Why DARLING revolving 
double disc gate valves mean... 


RMANENT GOOD BEHAVIOR 


The reason is very simple. These valves are different! They 
were designed with one objective uppermost—to be un- 
affected by the very conditions that lead to trouble in ordi- 
nary gate valves. And so it was that Darling came up with 
the fully revolving double disc, parallel seat principle. Ic 
minimizes friction and avoids wear concentration. It assures 
remarkably easy operation with self adjustment for posi- 
tive closure. It automatically 
compensates for any valve body 
deflection. 

The proved result is that these 
Darling valves consistently show 
superiority in service life, low 
maintenance, positive operation 
and trouble-free performance. 
Savings naturally result. Write 
for Catalog No. 57. 


peslaid DARLING VALVE MANUFACTURING CO. 


ré a? — 
Manufactured in Canada by 


» 
VALV ES Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
FOR FURTHER NFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERV 





Lighter Internal Line-Up Clamp 


Double rollers provide more contact 
points and eliminate friction between 
clamp and pipe; and individually-operated 
pneumatic heads bring distorted or “out- 
of-round” pipe into perfect circle, align 
pipe joints center to center, distribute any 
pipe diameter differences uniformly 
around circumference of pipe, and auto- 
matically compensate for variations in 

wall thickness. A large diameter ball bear- 
ing wheel enables the clamp to be pulled 
easier through pipe. Plastic wheels are 
furnished for internally coated pipe. This 
internal line-up clamp is available in four 
sizes to handle pipe ranging from 20 
through 36 in., and a self-propelled model. 
Recommended operating air pressure is 
150-160 psi with air compressor sized to 
deliver 5-7 4% cu ft per min. Crose-Per- 
rault Equipment Corp. 

Circle number (92) on reply card. 


Air-Cooled Air Compressor 


In a new line of 100-lb air compressors 
in the 25 through 100-hp range, complete 
air cooling eliminates need for cooling 
water duty and extra weight of water 
jacketing. Chance freezeups or scale for- 
mation is eliminated on the light, compact, 
two-stage C-line units. Shortened overall 
crankshaft and compressor length mini- 
mizes floor space requirements. Good run- 
ning balance simplifies foundation require- 
ments and permits installation in a wide 
variety of indoor and outdoor locations. 
Only four cylinder sizes cover the com- 
plete line, permitting interchangeability 
and minimizing replacement inventories. 
Clark Bros. Co., One of the Dresser In- 
dustries. 

Circle number (93) on reply card. 


New Intermediate Computer 

The IBM 1410 now augments the 1401 
to form a comparable family of solid-state 
computers sharing many of the same 
“building-block” units. Both come in card, 
magnetic tape, RAMAC and RAMAC 
tape models... but the 1410 central pro- 
cessing unit can have up to 40,000 posi- 
tions of magnetic core storage as against 
the 16,000 maximum of the 1401. The 
1410 system can perform a maximum of 
1,800,000 logical decisions, 600,000 addi- 
tions or subtractions, 60,000 multiplica- 
tions, or 40,000 divisions per min. With 
five RAMAC disk storage units, it can 
store 100,000,000 characters of informa- 
tion for in-line processing. Special feature: 
a second data channel on which process- 
ing can be carried out independently from 
operations on a first channel. Transition 
from a 1401 to a 1410 is possible with a 
minimum of system development costs. 
International Business Machines Corp. 

Circle number (94) on reply card. 


Has Boom Hold-Down Device 


A new 2-in-1 hydraulic hoe attachment, 
designed for hoe or front end loader ap- 
plication with B-E 22-B crawler machines, 
features boom hold-down pressure and 
trench-wide wrist-action dipper—a com- 
bination said to ease leveling and cleanout 
and relieve hand labor for other work, 
as well as boost capacity. Other features: 
15-ft boom; and 1'2-yd, 72-in. wide dip- 
per (84-in. with side cutters) that has two 
cutting edges with teeth for operation as 
a hoe or as a shovel-front end loader. 
Bucyrus-Erie Co. 

Circle number (95) on reply card. 


Rugged Pipeliner 

A new pipeliner with tractor-type crawl- 
ers and 1000-hr rollers features: goose- 
neck boom and dipper arm of welded box 
section construction; two-part drag cable 
powered off front drum through sheave 
block at bucket; and two-part hoist cable 
dead ended at jib frame. Hoist line and 
drag line speeds are 156 ft per min and 
pulls are 13,000 Ib. Digging depth rating 
is 18 ft, 9 in. based on boom at 45 deg 
below horizontal. Boom can be lowered to 
55 deg below horizontal, increasing dig- 
ging depth to 20 ft, 10 in. The lower 
structure of the Unit 1220 is designed 
with high ground clearance. Unit Crane & 
Shovel Corp. 

Circle number (96) on reply card. 


Pressure Switches 

Two new diaphragm operated, adjust- 
able pressure switches include: Model 
CADM, with a three-way snap-action 
“Micro Valve”, for pneumatic control sys- 
tems; and Model CADMEX, with a S.P.- 
D.T. explosion-proof micro switch, for 
systems requiring electrical control. Meas- 
ured pressure enters the lower diaphragm 
chamber through a Y-in. N.P.T. port. 
When pressure in the lower chamber is 
sufficient to overcome spring tension in the 
upper chamber, the lower drive collar will 
orerate the switch. The upper drive collar 
will return the switch to its original posi- 
tion with loss of pressure in the lower 
chamber. Pressure required to operate 
these Snap-O-Trol switches may be ad- 
justed between 6 to 15 psi with adjust 
screw at top of unit. Jnstruments, Inc. 

Circle number (97) on reply card. 

















CROSE COMBINATION 
CLEANING & TAPE WRAPPING MACHINE 


IN FOUR MODELS 


AVAILABLE 


The New Crose Combination Cleaning and 
Tape Wrapping Machine has variable speed 
tape wrapping head; built-on blower to re- 
move dust from pipe prior to applying tape, 


and baffles 


incorporated into machine's 


design to protect wrapping area from dust. 
Four models — comparable to the Crose 
Cleaning and Priming Machine — handle 
these pipe sizes: 2”-4”; 4’’-16”; 16-32” and 


34”-40”". 


Write Today for Complete Information. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


Cro 





Perr it 
EQUIPMENTICORP. 


2765 DAWSON RD., TULSA, OKLA., Phone 
WEbster 6-2171 BRANCH OFFICES: Houston, 
Texas « Elizabeth, New Jersey e 
CANADA: CROSE-PERRAULT CANADA, ub. 
Edmonton, Alberta e Toronto, Ontario 
EXPORT OFFICE: New York, N. Y 
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Field and Plant Maintenance valve users 
will be interested in a six-pager present- 
ing a new lightweight, portable air-op- 
erated lubricating gun for large scale 
valve lubrication. Operating instructions 
and care and maintenance are illustrated 
by a series of cutaway views of the Hypre- 
gun. Rockwell Manufacturing Co. 
Circle number (98) on reply card. 


Nine Major Bitumastic Cold-Applied Pro- 
tective Coatings . . . their properties, spec- 
ification data, and scores of typical in- 
stallations requiring corrosion protection 
along with the recommended Bitumastic 
coating ...are featured in a new 8-pager. 
Koppers Co., Inc. 
Circle number (99) on reply card. 


How To Plan Power Systems is the sub- 
ject of an illustrated 48-pager that in- 
cludes chapters on choosing voltages, short 
circuit calculations, protective relaying, 
selection of unit substations, power factor 
corrections, and grounding. General Elec- 
tric Co. 
Circle number (100) on reply card. 


For Pipelining, power hydraulics, and 
lubricating service ... De Laval IMO ro- 
tary screw-type pumps... described in a 
42-pager with viscosity tables. De Laval 
Steam Turbine Co. 

Circle number (101) on reply card. 


Lima Line of earthmoving and materials 
handling equipment . . . a new catalog fea- 
turing on-the-job photos and specifica- 
tions. Baldwin-Lima-Hamilton Corp. 
Circle number (102) on reply card. 


ITUMASTIC 


us fat OF 


HOT & COLD APPLIED COATINGS 


TAPECOAT 


PIPE JOINT PROTECTION 


PIPELINE FELT, PADDING 
& GLASS PIPE WRAP 


MAVOR 
» KELLY 


COMPANY 


gts VYlow 


Pipeline 
Literature 





Pipe Marker that eliminates “projection 
drawing”... described in a brochure with 
step-by-step procedures for using it in 
preparing 90 and 45 deg header and 
lateral cuts, weld-ell layout, ellipse lay- 
out, tanks and boiler heads, header and 
lateral markings other than 90 or 45 deg, 
as a center finder and pitch indicator, and 
marking offset saddle. Sury Tool and 
Equipment Co. 
Circle number (103) on reply card. 


Engine Users! A connecting-rod realigning 
service that is said to insure longer bear- 
ing and engine life, equal compression for 
each cylinder, and a smoother and more 
economical operation is described in a 
new bulletin just released. Center Preci- 
sion Co. 
Circle number (104) on reply card. 


Industrial Telemetering...a series de- 
voted to a simplified explanation .. . of 
which the first volume of 69 pages has 
just been published. Starting with the 
ABC’s of land line codes, parity checks, 
weighted binary techniques—and many 
more basics of the petroleum automation 
business—the series will continue through 
an entire exposition of supervisory con- 
trol and telemetering. Dresser Electronics, 
SIE Division. 
Circle number (105) on reply card. 


BY /4 4 


$25,000 Award Program for Progress in 
Welded Design ...a detailed booklet on 
the competition for welded designs of ma 
chines or structures. The booklet outlines 
closing date, who may participate, subject 
matter of papers, judging factors, and 
offers suggestions to authors. The James 
F. Lincoln Arc Welding Foundation 
Circle number (106) on reply card 


How To Graphically Picture your opera 
tions ... in production, scheduling, inven 
tory, loading, etc....is the subject of a 
24-pager on a visual control system. Over 
100 photographs, sketches, and diagrams 
explain in detail the “Boardmaster” sys 
tem, how it pictures with colored cards 
your activities in any step-by-step or 
period-by-period sequence, and how it 
can be displayed on wall, desk, or easel 
It is described as ideal for conferences 
and sales meetings. Graphic Systems 
Circle number (107) on reply card 


Manual Loading Panel folder describes 
two new units for remote manual control 
of pneumatically-operated valves, cylin 
ders, and other devices one for re 
duced pressure ranges of 0 to 40 or 0 to 
100 psi; and the other for installations 
requiring more precise regulation, with 
ranges of 0 to 30, 0 to 50, or 0 to 100 psi 
Mason-Neilan, Div. of Worthineton Corp 
Circle number (108) on reply card 


‘> EASIER 


IMPROVED 
DESIGN! 


NEW 
BALANCED 
RING 
GEAR-SADDLE 
ASSEMBLY! 


NO. 


QUICKER 
OPERATION! 





M&M BUILDING+HOUSTON « CA2-2203 


6000 
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1038 4th Street+ Gretna, La. « FOrest 1-186] 


MODEL | 
1-SAl 


Beveling Machine. 


212 So. Frankfort 


MOUNTS AND CUTS ON SHORT LENGTHS OF PIPE! 


For a welcome distinctive change in pipeline equipment, 
Mathey is proud to announce their newly designed Pipe 
It’s extremely lightweight and 
only % the storage space. No. 1*SA machine can be opera- 
ted on pipe segments as short as 9” and still cut 1” off pipe 
In larger models weight is proportionately lighter 


Call or Write for Further Information or Demonstration . 


requires 


MACHINE WORKS, INC. 


Tulsa, Okla.. Box 1159. Gibson 7-331) 


FOR FURTHER INFORMATION ON 
ADVERTISED PROOUCTS. SEE READER SERVICE CARD 





Free Circular Slide Rule for engineers and 
business executives. It is pocket-size and 
easy to operate. Complete easy-to-follow 
instructions are included. General Indus- 
trial Co. 

Circle number (109) on reply card. 


Especially for Pipelining...the %4 yd 
capacity LS-78 with new tractor-type 
lower featuring 22-in. ground clearance 
now described in a new 24-pager fea- 
turing on-the-job photos, cutaway draw- 
ings, and a “buyer's guide” to quick facts 
on the unit. Link-Belt Speeder Corp. 
Circle number (110) on reply card. 








PIPE-WRAP TAPE 


Positive Protection 
for Buried Pipe 


Here’s pipe protection by the roll. 
Pipe-Wrap is made of stretchy, 
inert polvethylene with a pressure- 
sensitive adhesive to provide a 
tough, continuous barrier against 
rust, acids, alkalis and electro- 

lytic currents. Saves time and money. 


SEND FOR 


5 @ FREE SAMPLE 
Anno ADHESIVE TAPES, INC. 
Dr. Scholl's Adhesive Tape Division 
2015 Ohio Street, Michigan City, Indiana 





“New Dimensions in Power” presents two 
new industrial gas turbines in a discussion 
of performance in a variety of applications 
... from power for emergency generator 
sets to pumping stations and even as po- 
tential power source for off-the-highway 
vehicles. General Electric Co. 
Circle number (111) on reply card. 


First General Catalog to show the 600-hp 
Michigan model 480 tractor dozer and 
models SSA, 55B, and 85A in the tractor 
shovel line has been released. On-the-job 
photographs highlight the color catalog 
describing the complete line of Michigan 
construction and bulk materials handling 
equipment. Clark Equipment Co. 
Circle number (112) on reply card. 


Strip Chart Recorder for flow, pressure, 
temperature measurements... the cart- 
ridge-type that can be inserted and re- 
moved as a unit, allowing chart changes 
to be made in a few seconds. Chart speeds 
are available from 1/2 to 6-in. per hr, 
providing a continuous record up to 36 
days, according to a bulletin now avail- 
able on this new instrument. American 
Meter Co. 
Circle number (113) on reply card. 


First literature released on Cooper-Bess- 
emer JM, FM, and EM compressors with 
“natural force balance” includes three, 
fully-illustrated booklets -—— containing 
cutaway models, charts and diagrams, and 
specification tables — and describing En- 
Tronic controls which can completely au- 
tomate the units. The Cooper-Bessemer 
Corp 
Circle number (114) on reply card. 


Useful Information about nylon and Dac- 
ron web belt slings has been published. 
Charts list dimensions and capacities of 
synthetic slings in vertical, choker and 
basket applications ...and available alu- 
minum and steel fittings. Jones & Laugh- 
lin Steel Corp. 
Circle number (115) on reply card. 


Air Powered Boring Unit... illustrated 
and described in a new 6-pager... with 
capacity chart, pictures of field applica- 
tions, and discussion of various types of 
cutting heads. Kwik-Mix Co., Div. of 
Koehring Co. 

Circle number (116) on reply card. 


Gj ont, rol Inc 


PRECISION SURVEYING 


PRECISION ROUTE & LOCATION SURVEYS FOR PIPELINES 


Experienced in modern electronic distance measuring, 
electronic computing and photogrammetric mapping. 


2412 S. Garfield Ave. e 


Monterey Park, California e 


RA 3-9041 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


Free “Measuring Stick.” Now available 
on a complimentary basis is a new 
mechanical aid to facilitate measurement 
of tower site latitude and longitude from 
commonly used maps. It is basically a 
ruler with various scales to quickly and 
accurately measure latitude and longitude 
from sectional aeronautical charts and 
three scales of USGS maps. Decibel Prod- 
ucts, Inc. 


Circle number (117) on reply card. 


Motion Picture Film .. . 12 minutes in 
16 mm, sound, and color... illustrating 
how the Euclid all-wheel drive model TS- 
14 scraper broadens work scope, reduces 
equipment needs, and in many cases com- 
petes effectively with larger scrapers. The 
film is available for showing to inter- 
ested groups. Euclid Division, General 
Motors Corp. 
Circle number (118) on reply card. 





Write 
for 
Bulletin 
PIPELINE 

VENTS 


AND 
MARKERS 


PATENTED 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA 











M-SCOPE 
PIPEFINDERS 


choice 


for 
DEPENDABILITY! 


Rugged transistorized construction 
practically eliminates maintenance 
costs...extends battery life to a year 
or more. Pinpoint accuracy, greatest 
depth penetration make the M-scope 
first choice in the field! Only $189.50 


Send for FREE catalog 


Fisher RESEARCH LAB., INC. 


Dept. CM-I, Palo Alto, Calif 
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Specify 


LANE-WELLS 


INDUCTION- 
HLECTROLOG 





for accurate measurement of 
formation resistivity and determi- 
nation of oil/water interfaces. 


The Lane-Wells Induction-Electrolog is 
particularly applicable in cases of thin beds 
and low conductivity borehole fluids. 

The focused magnetic field, with 40 
spacing, gives optimum resolution combined 

QUANTITATIVE ANALYSIS SPERIESE SCOGSIFE Fane with deep investigation. 
ronosity The Induction-Electrolog provides an SP 
remain curve and 16” normal curve, useful in cor 


oor . . » « . . . 
meen ‘ relation and water resistivity determination, 


on — as well as conductivity and reciprocated 
resistivity curves. 
The simplified interpretation procedure 
may be used to evaluate results of the log 
Ask your Lane-Wells representative for 
more information on specific applications of 
this useful logging tool 


ee ae ieee LANE-WELLS CoO. 


Poros) and ente vatvaton howe been ee! 
ry edb om se attached | 2a iets t HOUSTON, TEXAS 


Acocstony ond Mente Logs Cota ' LOGGING-PERFORATING PACKERS BRIDGING PLUGS 


a ate DRESSER INDUSTR if “sa 
ee Ot ONL GAS CHEMICAL-ELECTRONIC-1 RIAL 


rutin oy foe the anaes of the 
fags The estomates ond conchensoes 
sind teow oe Demet on rapermmce @ 
patcoty are agphed te the eter 
pein procetuons ostanes othe Lame 
frees Log inte meee or Mama 

0 pee dent Nether setnemabon 
pease contact you lca! Lane Metis 
renter 


LANEWELLS COMPANY 
fra Cg 


Engenees 


LANEQ)WELLS 
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Over 35 years of oil well cementing service convinces this customer 





the job was done just as he ordered it. He has confidence in the men who 
performed the job because they went about their work as only 


men with Halliburton’s unequaled experience and training can do. 


The next time this customer has a well to cement, the odds are 


that he again will ask Halliburton to do it. 


Halliburton is proud of this customer confidence and will always devote 
its energies to training the finest personnel . . . incorporating 
the latest developments and field proven techniques to provide the 


very best in oil field cementing services. 


= 


callaburton comcany. DUNCAN. OKLAHOMA 
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